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REVIEW AND COMMENTS ON TilE USEPA 
PROPOSID GROUNDWATER REMEDY FOR THE 
NL INDUSTRIESIT ARACORP SUPERF11ND SITE, 

GRANITE CITY, ILLINOIS 

E.O EXECUTIVE SUMMARY 

On behalf of the Potentially Responsible Party (PRP) Committee for the NL 

lndustriesfl'araoorp Site, Geraghty & Miller, Inc. has prepared this comment document regarding 

the United States Environmental Protection Agency (USEP A) proposed groundwater remedy for 

the NL Industries/Taraoorp superfund site, Granite City, lllinois (the site). The proposed 

groundwater remedy, which consists of groundwater containment and long-term monitoring, is 

described in the Second Addendum to the Feasibility Study (FS) (Woodward-Clyde Consultants 

[WWC] 199S) and is sumrnari.zed in the Proposed Plan published by the USEPA in February 1995 

(USEPA, 199S). Our comments are based on a review of the relevant literature on the subject of 

sampling for metals in groundwater, the groundwater remedy itself, the groundwater data on which 

the remedy is based, and a reinterpretation of the data. This document concludes that USEPA's 

proposed groundwater remedy is unnecessary and inconsistent with the National Contingency Plan 

(NCP). 

E.l .LITERA lURE REVIEW 

Our li1a11Ure review indicates that there is no consensus in the industry as to how to collect 

groundwalrir lllllpla for the analysis of metals. The USEP A's position has been inconsist.alt, and 

the Agency's cum:na &uidance requires the collection of both filtmd and unfiltmd sampJa. 

Several staJa have published guidance or have adopted policies regarding filtering of samples but 

there is no general agreement amona the states' procedures and policies. 

Even though there appears to be little agreement on the actual samplina technique, a 

consensus has developed that the tumidity of samples should be minimized at the time of collection. 
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For this reason, an alternative method of sampling has been developed. The so called "low flow" 

sampling techniques involve pumping wells at a low flow rate which minimizes the well 

disturbance and keeps turbidity low. However, if turbidity cannot be kept low, filtering 

groundwater samples is preferable. 

E.l REGIONAL HYDROGEOLOGY 

Groundwater in the Granite City area occun in valley fill deposits under water table or 

leaky artesian conditions. Ga1erally, groundwater flow is from northeast to southwest towards the 

Mississippi River. The D1inois Water Survey indicates (Collins & Richards 1986) that groundwater 

usage in the Granite City area is for industrial purposes. The local water utility district which 

serves Granite City and the adjacent communities of Madison and North Venice, indicates that they 

use treated water from the Mississippi River, no groundwater is used for pocable purposes. 

E.3 PROPOSm GROUNDWATER REMmY 

The proposed remedy, which was based on the analytical results of unfiltered groundwater 

samples collected by WWC, consists of an active pumping system in the Main Industrial Property 

and monitoring and natural attenuation in the Remote Fill Areas. The water from the ffD:1Yfrj 

wells would be treated, if ,.,.,..,.'Y, before discharge to the Publicly Owned Treatrnent Works 

(POIW). The proposed remedy does not specify the number of extraction wells or the pumping 

rates needed to contain groundwalel' in the Main Industrial Property. 

E.4 COMMINTS ON 1BE PROPOSID REMEDY 

The proposed groundwaler remedy is based on groundwata' quality dala which are not 

reproducible and tha'efcn dif6cult to intapret. The remedy was seJe:ted because the 

concentmtions of metals in unfilflnd turbid samples were reported to exceed applicable, rdevant 

and appropriate requirements (ARARs) which are maximum contaminant levels (MCLs) and the 
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illinois groundwater quality standards (IGQS). However, when the data are reinterpreted using the ~ 

population of filtered samples combined with samples collected with the "low flow" technique, the 

average concentrations of all metals are below MCL.s, except for cadmium, and are below their 

IGQS, except for cadmium and lead. However, the average concentrations of cadmium and lead 

exceeded the MCL.s and IGQSs only because high concentrations in a few wells skewed the 

averages higher. When these wells are excluded, the average cadmium concentrations are below 

the MCL.s and IGQSs, and the average lead concentrations are below the MCLs and are only 1.3 

times the IGQSs. 

Because the groundwater apJan to meet most ARARs, and there is no risk to human 

health from exposure to groundwater (which USEPA acknowledged and appears to agree with), 

there is no reason to remediate the groundwater. Exposure to groundwater is not a palhway 

because potable water is supplied by a local utility from the Mississippi River and there appears to 

be little possibility thal the groundwater resources of the area would be developed for a potlble 

supply in the futwe. 

In addition, USEP A's proposed groundwater pumping remedy would not be effective. The 

elevated metals concentrations in the samples collected by USEPA were due to high turbidity in the 

samples. In other words, the metals concentrations in the samples were caused by metals in the 

sediments, not by mdals in the groundwater. When JI"'UUldwater recovery wells are installed as 

part of a groundwater pumpinJ system, they must be designed to minimize the sediments in the 

extracted poundwaller to awid damap to pumps and other equipment Thus, the extracted 

groundwater would at most contain very low levels of metals while the vast majority of the metals 

would remain tied to the sediments and would be immobile and unrecoverable. 

Finally, even if poundwaller at the site did contain elevaled concentrations of mecals, which 

does not appear to be the case, a groundwater remedy based on capping the soun:e area to reduce 

infiltration, natural attenuation and monitoring would effectively reduce metals concentrations aver 

time. Indeed, capping the pile at the Main Industrial Area is already a component of the proposed 
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remedy. In addition to being cost effective, natural attenuation would be protective of human 
health and the environment because there is no exposure pathway and therefore no risk associated 
with the groundwater. 
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REVIEW AND COMMENTS ON THE USEPA 
PROPOSED GROUNDWATER REMEDY FOR THE 
NL INDUSTRIESII'ARACORP SUPERFUND SITE, 

GRANITE CI1Y, n.LINOIS 

1.0 INTRODUCTION 

On behalf of the Potentially Responsible Party (PRP) Conunittee for the NL 

IndustriesiTaracorp Site, Geraghty & Miller, Inc. has prepared this comment document regarding the 

United States Environmental Protection Agency (USEP A) proposed groundwater remedy for the NL 

Industriesfl'aracorp superfund site. Granite City, lllinois (the site). The proposed groundwater remedy, 

which consists of groundwater containment and long-tenn monitoring, is described in the Second 

Addendum to the Feasability Study (FS) (Woodward-Clyde Consultants [WWC] 1995) and is 

summarized in the Proposed Plan published by the USEPA in February 1995 (USEPA 199Sa). 

The site is located almost entirely within the cities of Granite City, Madison. and Venice, in 

Madison County, Illinois. approximately 2 miles east of downto'Ml St. Louis, Missouri. The site has 

been divided into three principal areas: the Main Industrial Property, the Adjacent Residential Areas 

(within the cities of Granite City, Madison, and Venice), and the Remote Fill Areas. The Main 

Industrial Property is approximately 30 acres in size; the Adjacent Residential Areas consis& of 

approximately SOO aaes; and the Remote rdl Areas include locations in Eagle Park Aaes and Venice 

Township (WWC 1993). Tbe proposed groundwater containment remedy selected for the sice 

addresses the Main Industrial Property; monitoring and natural attenuation is proposed for the Remote 

Fill Area. 

~y & Miller believe~ that the proposed groundwater remedy selected for the site is 

inappropriate for the following reuons: (1) the remedy is based on groundwater quality data that are 

not reproducible and thcufote diftiaJit to int~ (2) the selection of the remedy does net comply 

with the National Contingency Plan (NCP); (3) the remedy is not wamnted because no risk is 

associated with the groundwater, and our re-evaluation of the data indicates that the awraae metals 
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concentrationt are below most MCLs and IGQSs~ and (4) groundwater pumping would not be ..........,. 

effective since the metals are contained in the sediments, not the groundwater, and therefore would not 

be removed by pumping. Even if elevated levels of metals did exist in the groundwater at the site, 

Geraghty & Miller believes that a remedy consisting of capping, natural attenuation, and monitoring 

would be equally protective of human health and the envirorunent and more cost-effective. 

Geraghty & Miller's conunents are based on a review of the literature concerning sampling for 

metals in groundwater, the groundwater remedy, the groundwater data on which the remedy is based, 

and on a reinterpretation of the data. 

1.1 LI1'ERA TIJRE REVIEW 

Geraghty & Miner has reviewed the pertinent literature regarding groundwater 5lll1ping 

techniques for metals analysis. Our evaluation indicates that there is no consenaas in the industry u to 

the correct groundwater samptins technique. There is agreement that turbidity of groundwltel' 

samples must be minimized, which can be done with 'tow tlow" sampling techniques or filtering turbid 

samples. 

The primary objective of any sampling program is to coUect samples that are representative of 

the site. Many scientists believe that the ooUection of filtered samples for metals analysis is preferable 

because the analysis of unfiltered samples hu the potential to provide ·~· results. 

Unfiltered melll groundWiter results might be more related to how the well wu drilled, developed, 

and sampled ... tJ.D to the ldUa1 groundwater metal concentrations. The USEP A emphasizes the 

importance olct.vllopina wells to be sediment-he and specifies that hydraulic conduaMty, pH, IDd 

tempcnaure ~ Ilona with mean seasonal tlow rates. be used to determine when periodic 

redevelopment of wells is required (USEP A 1986). 

Several studies have shown that the usc ofbailen to purge and/or collect groundwltel' samples 

has increased the turbidity ofthe samples (Backhus et al. 1993, Heidlauflnd Bartlett 1993, Keart et al. 
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1992, Puis and Barcelona 1989, Puis et al. 1991, and PuJs et al., 1992). These studies recommend the 

use oflow pumping flow rates (approximately 100 milliliters per minute [mVmin]) to coUect non-turbid 

samples. Puts et aJ. ( 1991) concluded that there was a strong inverse relationship between the turbidity 

and the representiveness of samples, and PuJs et al. ( 1992) found that the sampling devices that caused 

the least disturbance (i.e., turbidity) also produced the most reproducible samples. Heidlauf and 

Bartlett ( 1993) concluded that the concentration of insoluble metals in test samples was turbidity­

d~ they also found that when low-flow pumps to purge and sample the wells were used, 

representative non-turbid groundwater samples were obtained. 

The study by Puis et al. ( 1992) found that monitoring field parameters during weD purging 

provided the best indication of when to begin collecting a groundwater metals sample. Turbidity was 

found to be the most sensitive indicator when monitored during weU purging. Other field parameters 

measured by Puis et al. ( 1992) were dissolved oxygen, pH, redox., temperature, and specific 

conductance. Temperature, specific conductance, and pH results were found to be generaDy 

insensitive to weD purging variations. 

If only unfiltered metal Sllllples are coUected. increased importance is placed on proper well 

construction, purging procedures. and sampling procedures to eliminate or minimize sources of 

sampling artiDcts (Puis and Barcelona 1989). Therefore, Puis and Barcelona ( 1989) recommended the 

coUection ofboth unfiltered and &ltad samples. 

Many JDY'IDIDCD apncies ..,. that the collection of unfiltered groundwater samples alone 

for metals il a.tftL::ient to obtain repreaentatM results. In 1992, the State of WI!C:OilSin prepared a 

doaJII1ellt. w4l1H ~ Paper oa the Field Filtering of Groundwater Samples, • (WIJCOI1Sin 

0epartma1t of Natunl ~ [WDNP.] 1992) to express its concerns over using unfiltered 

groundwater samples. This ~ which wu sent to the USEP A, provides a strong argument for 

allowing flexibility 'to detennine whether filtered or unfiltered samples are appropriate depending on a 

given situation. • The followina conclusion wu provided in the sununary of the State of WISCOI1Sin's 

dowment (WDNR 1992): 

GERAGHTY & MILLER. INC. 



"The technical experts we contacted made it clear to us that there is not agreement in 

the monitoring conununity to not allow field filtration of ground water samples. In 

fact, most of the experts feel field filtration is appropriate especially if the sample is 

turbid. They also think total analysis of turbid samples will produce misleading results. 

Those with experience in the field know that turbid samples will continue to be 

coUected &om monitoring weDs, especially those in fine-grained soils. Those that favor 

running total analyses think monitoring wells can be installed, developed and sampled 

in such a manner that the sample is relatively free of turbidity. We consider this 

presumption to be unrealistic." 

1-4 

The USEP A's notice of proposed rulanaking on the field filtering of groundwater samples 

related to the RCRA SubtitleD Solid Waste Disposal Facility Criteria was published in the October 25, 

1993 Federal Register (USEPA 1993). The foUowing is an excerpt &om this notice: 

"The Criteria ban the filtering of groundwater samples in the field because filtering 

potentially removes some of the contamination found in the solid phase of the samples. 

Since proroolgation of the Criteria, a runber of States and industry groups haw stated 

that it is important to field filter groundwater samples for metals to avoid potential &lse 

indications of a landfiD release to groundwater. The conunenton maintain that the 

analytical results using filtered samples are sufficiently protective and are as effective as 

unfiltered samples required in the Criteria. This notice of proposed rulemaking 

(NPRM) would announce the Agency's intent to perfonn additional study on field 

fiJteri1w IDd solicit further public conunent and data on this issue. In addition. this 

NPRM would seek comment on the appropriateness of aOowing Statesrrnbes with 

EPA-approved permit programs to lift the ban on a site-specific basis. • 

The sampling and analysis criteria in the State of Dlinois do not specify whether filtered and/or 

unfiltered metal samples results are acceptable. Indeed, the Dlinois PoUution Control Board is 

considering this issue in the context of the pending underground storage tank rulemaking. Several 
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other states do not have a written policy. However, some states do provide guidance for collecting 

filtered groundwater samples. New York, for example, requires that the samples be filtered in the field 

if the tubidity of the groundwater exceeds 50 nepheJometric turbidity units (N11Js). In addition, the 

New Jersey Department of Environmental Protection and Energy (NJDEPE) Field Sampling 

Procedures Manual (NJDEPE 1992) states that "If a particular case denWlds consideration of 

dissolved me1als, both filtered and non-filtered samples should be collected for analysis. • The Florida 

Department of Environmental Regulation (FDER) recently prepared a technical doaunent to provide 

an assessment procedure for determining when filtered samples for metals compliance monitoring can 

be used (FDER 1994). West Vqinia also accepts field filtering of groundwater samples for metals 

analysis under certain conditions in its promulgated legislative rule (WVSWRB 1992), which became 

effective on August 25, 1993. 

1.2 REGIONAL HYDROGEOLOGY 

The Granite City area is situated within a bedrock valley cut by the Mississippi River 

(Bergstrom and Walker 1956). The preglacial bedrock valley has been filled with Recent Alluvium and 

glacially derived valley-train materials (coUectively referred to as the valley fill). The valley fiD in the 

Granite City area varies between approximately 80 and 120 feet thick, with the materials thinning to the 

west towards Chain of Rodes Canal. The river channe1 at Chain of Rocks, which is west of the Chain 

ofRocks Canal, is reported to intersect bedrock (Bergstrom and Walker 1956). 

The valley fiD includes silts and clays at or near the surface deposited during R!CeSSion of 

floodwaters. ~ is evidenced by Horseshoe Lake, an oxbow type lake, immediately to the east of 

Granite Crty, tbe Mississippi Riwr hu migrated over time across the broad bottom 1andlt which are 

6 to 8 miles wide in the Gnnite C"tty area. The channe1 migration, the associated rut-and-tiD actions, 

and the flooding have produced complex hydrogenous deposits of varying thicknesses. 

Investigations conducted by the Dlinois State Water Survey (Piskin and Bergstrom 1975) 

indicate that the sand and sand and pavel deposits below the surficial silts and clays, become comer 
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with depth. Al the base of the valley fiU deposits in the Granite City area, 20 to 3 5 feet of clean sand 

and gravel are encountered (Bergstrom and Walker 1956). These deposits become finer to the east 

and grade into dominantly sand and silt in the Horseshoe Lake area. 

Groundwater in the Granite City area occurs in valley fill deposits under water table or leaky 

artisan conditions. depending upon the extent to which fine. and coarse-grained sediments are 

interbedded. Locally, portions of the surficial silts and clay may be saturated and would therefore be 

under water-table conditions. Bedrock while saturated, is generally not considered a significant source 

of groundwater in the bottomlands area. The bedrock is generally of lower permeability with water 

being yielded primarily from fractures. 

Generally groundwater ftow in the valley fiB deposits is from northeast to southwest in the 

Granite City area. Locally, groundwater pumping and the associated cone of depression. wiD cMnae 
the regional groundwater 8ow pattern. From 1978 to 1980, groundwater level ~ring performed 

by the Dlinois State Water Survey (Collins and Richards 1986) identified a water-table depression on 

the west side of Granite City, which appears to be associated with a pumping center. 

Groundwater under non-pumping conditions is recharged by rainfAll and 8oods. The 

Mississippi River is a major groundwater discharge area under nonnal river stage conditions. Under 

high ftow conditions when the river level is higher than the water table, the Mississippi River wiD serve 

as a recharge SOt1l'te for the vaDey fill aquifer. In situations where high volume pumping is occurring 

near the river, ftow wiD be from the river toward the pumping center. 

The aM WIJI6 Survey indicates that groundwater usage in the Granite Crty area is for 

industrill IU'PC• nl thai fllallfions in groundwater usage were related to the cydk:al nature of the 

area•s steel industry (Col6ns and Richards 1986). The loc:al water utility district, which saves Granite 

City and the adjacent COI11I1U1ities of Madison and North Venice, indicates that it uses treated 

Mississippi River water in the area's distribution systems. 
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l.O PRQPOSED GROUNDWATER REMEDY 

The selection of the proposed groundwater remedy for the site was based on the analytical 

results of groundwater samples coDected by O'Brien & Gere during the RIIFS (O'Brien & Gere, 

Engineers, Inc. 1988) and WWC during the PDFI f'NWC 1995). The proposed remedy consists of 

groundwater containment on the Main Industrial Property and monitoring and natural attenuation in 

the Remote Fill Areas. The ad:iw system would be designed to contain groundwater on the Main 

Industrial Property by installing a series of on-site extraction weUs, which would be pumped at a rate 

sufficient to control off-site groundwater flow. The water produced from the extraction wells would 

be pre-treated on-site, if r\f'a'SSII'y, and would be discharged to the local Publicly Owned Treatment 

Works (P01W). Because the ettent of groundwater impacted with lead and other metals has not been 

defined, additional monitoring wells would be required to identifY the extent of groundwater 

contamination. The wells would be located downgradient of the existing monitoring wells where 

"high" levels of lead or cadmium have supposedly been detected. The groundwater action for the 

Remote Fill Areas would consis of long-term monitoring, usage restriction, and natural attenuation. 

Additional monitoring wells would also be required for the Remote Fill Areas to determine if 

groundwater in those areas have been impacted because no monitoring wells are currently located in 

these areas. 

The proposed remedy does not sPecify the number of extraction wells or the pumping rates 

needed to create a capture zone capable of containing groundwater on-site, nor does it specify the 

number and or location of addition~~ monitoring wells needed to define the extent of groundwater 

impacted widllad or other metall. 
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3.0 COMMENTS ON THE P~OPOSED GROUNDWATER REMEDY 

Geraghty & Miller's comments on the proposed groundwater remedy are based on the fact that 

the remedy selected is predicated on nonreproducible groundwater quality data that are difficult to 

interpret. The selection of this remedy is not consistent with the NCP because the USEP A ignored 

previously coUected data, and only used the most conservative groundwater data results on which to 

hue its remedy selection. This approach has resulted in a remedy that is not cost-effective. In 

addition, the results of a well survey conducted by O'Brien & Gere and the Dlinois Enviromnental 

Protection Agency (IEPA) indicate that there is no need to implement a groundwater remedy because 

there are no receptors (and therefore no risk) associated with the groundwater. Fanally, the remedy 

selected is inappropriate because it will not rernediate metals in the groundwater. Each of these 

comments is disaJssed in detail in the following sections. 

3.1 THE PROPOSED GROUNDWATER REMEDY IS BASED ON GROUNDWATER 
QUALITY DATA THAT ARE NOT REPRODUCIBLE AND ARE DIFFICULT TO 
INTERPRET 

The proposed groundwater remedy for the site was based on the Pre-Design Field 

Investigation (PDFI) that was conducted by WWC in 1993, on behalf of the USEPA. The remedy was 

selected because WWC concluded that the concentrations of lead and other metals reported in the 

groundwater samples exceed the USEPA maxiniJin contaminant level (MCL) ofO.OIS milligrams per 

liter (mWL) for lead and the IDinois Groundwater Quality Standard (IGQS) of 0.0075 mWL for lad. 

The conclusions in the PDFI regarding impacts to groundwater were based on total metals analyses, 

which are the D1D1C consermive data set (WWC 1993). 

AJ diiCUssed below in Sections 3.1.1, 3.1.2, and 3.1.3, most of the monitoring wells instaDed 

appear to have been insufficiendy developed. Because of the less tlwl optimal developrnem 

procedures, the groundwater samples coUected from these monitoring wells were gencniJy twbid. The 

incrased turbidity of the groundwater samples interferes with the metals analyses. and consequently 

analytical results are not reproduable from one sampling event to the next. In addition, analy7ing 
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turbid, unfiltered groundwater samples for metals analyses leads to an overestimate of the metals 

concentrations because the acidification process leaches metals that would otherwise remain on the 

sediment, which is not mobile in the groundwater system. 

The sampling techniques utilized to coUect groundwater samples were not consistent between 

sampling events. Some monitoring weDs were purged and sampled with a bailer, some wells were 

purged with a submersible pwnp and sampled with a bailer, some wells were purged and sampled with 

a submersible pump~ and some samples were coUected for filtered and unfiltered metals analyses. The 

variability in the sampling methods used has contributed to the difficulty in interpreting the data. 

Because of the variations in sampling techniques, there is a significant difference between analytical 

results of filtered versus unfiltered samples, and samples coUected with a bailer versus a low ftow 

submers&ble pump. When filtered and un1iltered samples provide significantly difFerent results. it is 

difficult to determine whether unfiltered data reflect the presence of mobile coUoids or sampling 

artifacts reiated to the sampling process. Sampling artifacts may include the foUowing: pump velocity. 

sample oxidation. well constJUction materials, and/or filter size (Wendell et al. 1992. USEPA 1989). 

AdditionaUy. several studies have shown that significant differences in concentrations from one 

sampling event to the ned are invariably due to the manner in which samples are coUected rather than 

from contributions due to the transport of coUoidal material (Puis et al 1992). 

Summariz.ed below are the previous investigations conducted at the site by the IEP A. O'Brien 

& Gere, and WWC. The following summaries focus on well development, groundwater monitoring 

techniques, and the analytical reds. 

3.1.1 Ipyn"pdoM Copdgcted by the U:PA 

In 1981 and 1982, the IEP A conducted an investigation into the impacts to groundwater in the 

Granite City area &om the 3-~ae stonp pile located within the city boundaries. The results of this 

investigation are summarized in a report entitled • A Land PoUution Assessment of Granite 

CityfTaracorp Industries"(IEPA 1984) and are discussed below. 
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In October 1982, four monitoring weDs (MW-101, MW-102, MW-103, and MW-104) were 

installed by T1111C0rp at the request of the IEPA. Table 1-1 summarizes the construction details for 

these monitoring we1Js; however, specific details regarding weD development, and groundwater 

sampling techniques were not included in the reports reviewed by Geraghty & Miller. The analytical 

results of groundwater samples coUected from these weDs in November 1982 indicated that the 

downgradient well (MW-104) contained an elevated concentration of lead (0.05 parts per million 

[ppm]). However, the IEPA Lar questioned the integrity of these samples and adUaJiy discarded the 

results u invalid because the samples were not filtered in the field (IEP A 1984). Based on these data. 

the IEPA determined that additional soil and groundwater sampling should be conducted (IEPA 1984). 

In July 1983, the IEPA installed eight monitoring weDs (MW-10SS, MW-10SD, MW-106S, 

MW-1060, MW-107S, MW-1070, MW-108S, and MW-1080). These wells comprise a ~well 

cluster with "S" denoting a shaDow well installed at the water table and '1>" denoting a deep well 

installed 10 to 1 S ft deeper than the shallow well. Table 1-1 summarizes weD corwtruction details for 

these weDs. Specific details regarding well development were not included in the reports reviewed by 

Geraghty & Miller. The groundwater sampling logs from each of these sampling events specifY that all 

samples were filtered in the field prior to preservation, and that field parameters for pH, specific 

conductance, and temperature were measured. During these monitoring activities. filtering of 

groundwater samples prior to preservation and laboratory analyses was accepted and considered a 

state--of-the-art technique. 

Groundwater samples were coUected by the IEPA &om Monitoring Wells MW-101, MW-102, 

MW-lOJ,IIIdMW-104 in Juury, February, June, August, and November 1983 and from Monitoring 

Wells MW-1055, MW-lOSD, MW-106S, MW-1060, MW-107S, MW-1070, MW-108S, and 

MW -1080 in August and November 1983. The results of the sampling and analysis program i.ndicated 

that the concentrations of lad in each of the monitoring wells sampled were below the Dlinois General 

Use Water Quality Standard (3S m. Adm. Code 302.208) ofO.l ppm. 
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Based on the data collected by IEPA in 1982 and 1983, impacts to groundwater quality were 

not an issue of concern for the site. In addition, the concentrations of lead detected in the groundwater 

samples collected were below the MCL of0.050 rng/L, which was in effect from 1975 through June 

1991. 

l.l.l Investigations Conductecl by O'Brien & Gffe Enlineen. Inc. 

O'Brien & Gere conducted a Remedial lnvestigation/Feas~bility Study (RIIFS) at the site 

between 1986 and 1987 on behalf ofNL Industries. As part of this investigation, two monitoring weDs 

(MW-109, and MW-110) were installed in July 1987. Table 3-1 summarizes the construction details 

for these monitoring wells; however, the specific well development techniques utilized by O'Brien & 

Gere were not included in the RL'FS Report (O'Brien & Gere Engineers, Inc. 1988). The RIIFS 

Report refers to the RIIFS Work P1an Addendum (O'Brien & Gere 1987), which specifies the well 

development techniques to be utilized during the RI field investigation. 

The monitoring well development procedures summarized in Appendix D of the RIIFS Work 

Plan Addendum, identify three well development techniques that may be used to develop Monitoring 

WeDs MW-109 and MW-110. The procedure specifies that "air surging, pumping. or bailing 

groundwater from the well would be conducted for a minimum of 2 hours until relatively sediment-he 

water was produced. The actual development technique used would depend on the size and depth of 

the well, and the volume of poundwater in the well• (O'Brien & Gere 1987). Although the 

development methods specified by O'Brien & Gere are generally acceptable methods. it does not 

appear that the development techniques were effective at adequately developing these monitoring wells 

because groundMtcr samples collec:ted fi'om these weUs were consistently very turbid. 

In Jamuy, April, August, and November 1987, O'Brien and Gere coDected groundwater 

samples from monitoring wells It the site. Table 3-2 provides a summary of the wells sampled 

including the sampling data and whether filtered and/or unfiltered water samples were collected. The 
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field sampling protocols specified in the RIIFS Repon reference Appendix D of O'Brien &. Gere's __.­

RIIFS Work Plan (O'Brien&. Gere 1986). 

The weD purging and sampling techniques specified by O'Brien &. Gere in Appendix D of the 

RIJFS Work Plan included a procedure that required sampling persoMel to "Lower the bailer to the 

bottom of the well, and agitate the bailer up and down to re-suspend any material settled in the well. • 

(O'Brien&: Gere 1986). Because no other documentation is provided in the RJ/FS Report (O'Brien &: 

Gere 1988), Geraghty &: MiDer has assumed that O'Brien &: Gere followed this sampling protocol. 

Repeated insertion and withdrawal of a bailer causes significant surging, mixing. and aeration. even 

when the procedure is carefully performed. Results obtained with a bailer are operator-dependent and 

therefore quite variable (Puis et al. 1992). 

During each of the four groundwater sampling events conducted by O'Brien &: Gere in 1987, 

groundwater samples were consistently filtered in the field prior to sample preservation for metals 

analysis. In addition, groundwater samples coUected from five of the monitoring wells (MW-102, 

MW-1060, MW-108S, MW-108D, and MW-110) were also analyzed for total lead. The results of 

these sampling events are sununarized in Table 3-3. 

3.1.3 mvestigtions Conducted by Woochyard-Oyde Consultang 

After completion of the RJ/FS by O'Brien &: Gere, WWC conducted the PDFI between 

November 1991 and June 1992 (WWC 1993). The objective of the PDFI wu to collect the data 

necesury to il1pleiDed a remedial aaion for the site. ~ pan of the PDFI, four monitoring wells 

(MW-103-91, MW-104-92, MW-109-92, and MW-111-92) were installed to depths of 69 to 72ft 

below grade to ew1uate impldJ to deeper groundwater zones at the site. Table 1-1 summarizes the 

construction details for these wells. 

The monitoring well development technique employed by WWC involved alternately surging 

and pumping the well until the development water and turbidity were reduced to acceptable levels 
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(WWC 1993). After the pH, temperature, and conductivity had stabilized, weD developmem was 

completed using the pump, and was then continued by removing the last five weD volumes using a 

stainless-steel bailer. In all insWx:es, once the pH, temperature, and conductivity readings stabilized, 

and turbidity had been reduced to an acceptable level, the development water was very clear. 

However, while the last five well volumes were being removed with a bailer, the development water 

would become very turbid. Significantly, even though the development process did not result in a well 

that produced clear water, WWC, in consultation with the United States Anny Corp of Engineers 

(US ACE) "decided that due to the weD graded sand within the screened interval and limitation on the 

pumping rate in the small well diameter, complete well development within a reasonable time frame 

was not feasable, and development was discontinued" (WWC 1993). 

A review of the weU development logs provided in Appendix D of the PDFI report (WWC 

1993) makes clear that the well had been continuously pumped during the development procedure and 

not surged. WWC stated in the PDFI report (WWC 1993) that the intake hose of the pump was 

moved up and down aaoss the saeened interval. This activity appears to constitute the surging WWC 

referred to in the PDFI report. This method is considered to be an inadequate development method 

(DriscoU 1986). 

As part of the PDFI, WWC conducted groundwater sampling in July 1992. Since completion 

of the PDFI, WWC has conducted routine groundwater monitoring in October 1992, March 1993, 

September 1993, Apri11994, July 1994, and October 1994. The sampling protocols foDowed by 

WWC for samp1ina ewns conducted in July and October 1992 included the foUowing protocols: 

• Pu1Jir11 aD shaDow weDs a minimum of five well volumes with a polyvinyl chloride 
(PVC) bailer, and then using a stainless-steel bailer to coUect groundwater samples for 

laboratory analyses. 

• Purging aD deep weDs installed by WWC (MW-103-91, MW-104-92, MW-109-92, 

and MW-111-92) with a submersible pump and then sampling with a stainless-steel 

bailer. 

GERAGHTY & MILLER. INC. 
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• Filling sample jars for laboratory analyses. 

• Filling a separate jar to measure field parameters of pH, conductivity, temperature, and 
water clarity. 

The sampling protocols foUowed by WWC for sampling events conducted in March and 

September 1993 included the foOowing protocols: 

• Purging Wells MW-107S and MW-1070 (an March 1993) and Wells MW-101,. 
MW-107S, and MW-108S (an September 1993), a minimum of five well volumes with 
a PVC bailer, and then using a stainless-steel bailer to coUec:t groundwater samples for 

laboratory analyses. 

• Purging aU other weUs sampled a minimum of five well volumes with a submersible 
pump, and then collecting groundwater samples for metals analyses directly &om the 

pump discharge at a rate of SOO mllmin, or at the lowest flow rate the pump could 

sustain. 

• Filling a separate jar to measure field parameters of pH, conductivity, temperature, and 
water clarity. 

The sampling protocols followed by WWC for the sampling event conducted in April 1994 

included the foUowing protocols: 

• P\qina Wells MW-lOSS, MW-106S, and MW-108S, a mininun of five weD volumes 

wilb a PVC bailer, and then using a stainless-steel bailer to coUect groundwater 

.... fer labcntory analyses. 

• Purging all other wells sampled a minimum of five well volumes with 1 submersible 
pump, and then collecting groundwater samples for metals analyses directly &om the 

pump discharge at 1 rate of 1 titer per mioote (Umin), or at the lowest flow rate the 

pump could sustain. 

GERAGHTY & MILLER. INC. 
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Filling a separate jU' to measure field parameters of pH, conductivity, temperature, and 
water clarity. 

Ftltering samples &om those monitoring wetls where the concentrations of total lead 
and other metals had previously exceeded a regulatory standard through a 0.45-micron 

filter in the field prior to sample preservation. 

The specific sampling protocols foUowed by WWC for the sampling events conducted in July 

and October 1994 were not available for Geraghty & Miller to review. However, based on the data 

summarized in TableS of the Second FS Addendum (WWC 1995), a sampling technique similar to the 

April 1994 sampling event appars to have been followed, because samples were collected for both 

filtered and unfiltered metals analyses. 

These sampling protocols are consistent with the current state-of-the-art reconunended field 

sampling protocols (Kerr 1992). Several studies have suggested that sample collection methods have 

the greatest impact on sample quality, accuracy, and reproduability. Groundwater samples collected 

by WWC between July 1992 and October 1994 are summarized in Appendix A. 

These data indicate a downward trend in total lead concentrations between July 1992 and April 

1994. This trend may be attributlble to the fact that routine purging of these wells during the sampling 

events may actually result in the contiaul development of the wells. As the wells are developed. the 

turbidity of the wells decreases. and consequently the concentrations of total lead decrease. In 

addition, the data collected tom the April, July, and October 1994 sampling events are consistent with 

the data previoully collected by O'Brien & Gere in that the concentrations of disaolved metals are 

consistemly ._ tt. the concenll'ltiona of total metals. It should also be noted that the total metal 

concentrations in the wells purpd and sampled using a subrnersable pump were more than an order of 

magnitude Iowa- than those wells pursed and sampled using a bailer. This difrerenc:e is evident when 

the analytical results ofWells MW-104, MW-1060, MW-1070, MW-1080, MW-109, and MW-110 

are reviewed; these results are summarized in Appendix A. The variability of the total metals results is 

directly related to the turbidity of the samples; however, since turbidity measurements were not 
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recorded at the time any of these samples were coUected. a direct comparison between totaJ metal ·...._,­

concentrations and turbidity cannot be made. 

3.1.4 Reintemntation of Day Collec:tecl Subsequent to Previous lnvestiaations 

Geraghty & Miller's review of the well installation and development protocols indicates that 

the monitoring wells were insufficiently developed when they were installed. The evaluation of the 

data shows that as time went on, the groundwater samples became less and less turbid as they were 

coUected. With each sample set, the wells were pumped and/or bailed for a certain period of time to 

remove stagnant water, this pumping/bailing progressively improved the ability of each well to produce 

water that was increasingly sediment-free. The improvement in yield and the reduction in turbidity 

with each sampling event is a sign of poor original well development. 

Aside from the poor original well development, the problems with the data at this site reftect, 

to a large extent, changes in state-of-the-art sampling techniques and changes in the way metals data 

have been interpreted. In the middle 1980s, when the IEP A conducted groundwater monitoring and ·-._, 

O'Brien & Gere conducted its RIIFS, the accepted protocol for sampling metals was to filter the 

samples in the field then to acidifY them. Later on, many regulatory agencies became concerned that 

field filtering samples for metals analysis actually removed some of the metals fraaion that was thought 

to be mobile and that filtering wouJd lead to an underestimate of the mobile metals ftaction. 

As noted in Section 1.1' many experts in the industry argued that analyzing unfiltered samples 

would lad to m overestimate of the metals concentration because the acidification process would 

leach meDII &c. .timen& thai wouJd otherwise remain inunobile in the groundwater system They 

also argued thlt the reproducibility of the data wouJd decline, which is exactly what appears to have 

happened at the Granite City Site. Indeed, the WWC data indicate that the metals amcentrations 

appear to be correlated to the turbidity concentration in the sample and that the data are not 

reproducible fi'om one sampling event to another. 
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The nonreproducibility problems with sediment in groundwater samples became apparent at 

many sites and has recently led to an alternate protocol that involves pumping the weU at a very low 

rate so as to minimize the mobilization of sediment in the weU. Experience with the new 'tow flow" 

sampling protocols indicates that the data are reproducible and appear to approximate concentrations 

that are determined with filtered samples. In fact. the most recent samples collected with this tecMique 

from the Granite City Site appear to support the recent experiences at other sites. 

Geraghty & Miller concurs with the literature that turbidity in samples to be analyzed for 

metals must be minimized; otherwise the concentrations of mobile metals will be overestimated. At the 

same time, the consensus in the industry is that it is unrealistic to expect that monitoring wells can be 

constructed cost-effectively to exclude all turbidity (especially in fine-grained materials), which means 

that sediment in groundwater samples must be addressed at the time of sampling. Low flow sampling 

tecMiques appear to be one good way to minimize turbidity, but if the samples are extremely turbid, 

they should be filtered and analyses should be run on both the filtered and unfiltered samples. The 

latter procedure is included in the USEPA's field sampling protocols. 

To make sense of the data coDected from the site, Geraghty & Miller reinterpreted them by 

assuming that only data &om filtered samples and from samples coUected with low flow methods truly 

represent site conditions. Only the extremely turbid samples which were coUected by O'Brien & Gere 

and WWC with a bailer and not filtered. were excluded. Table 3-4 compares the average metals 

concentrations for the five metals identified by WWC as exceeding ARAR.s. AU analytical results in all 

the filtered samples are below MCLs and the IGQS, except for the average concentration of cadmium 

(0.04433 mgiL) which ex.ceeds its MCL and IGQS ofO.OOS mgiL. In the set of samples coOected with 

the low flow technique but wmltered, only the concentrations of cadmium and lead (O.S86 rnWL and 

0.0237 mw'L. respectively) exceed their respective MCLs of O.OOS mgiL and O.OlS mgiL and their 

IGQS of O.OOS mgiL and 0.0075 mwL. respectively. If all the low ftow and filtered samples are 

included together, only the average for cadmium (0.06362 mgiL) exceeds its MCL and IGQS and the 

average for lead (0.0191 mgiL) only slightly exceeds the MCL and exceeds its IGQS by a &ctor of 

about 2. 
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Even though the average concentrations for cadmium and lead exceed the standard, an '.._/ 

examination of the data for individual wells indicates that a very few samples are respon.sable for the 

high averages. For example. the very high cadmium concentrations in Well 1080 skew the average 

concentrations for this metal. If WeD 1080 is excluded. all the averages for cadmium fall below its 

MCL and IGQS. With respect to lead, if the data from Wells MW104-92, MW107S, and MW102 are 

excluded, the average concentrations fall below the MCL and are only 1.3 times the IGQS. 

Geraghty & Miller's reinterpretation of the data indicates that groundwater remediation is not 

required based on exceedences of standards. Average concentrations of metals in the combined 

samples, which includes filtered and low flow analyses, generally fall below or only slightly exceed 

standards. If data from a few wells with high metals concentrations are excluded. then all ARARs are 

met. Remediation of the groundwater is not wamnted when the vast majority of the groundwater 

wells at the site are in compliance with standards and there is no completed exposure pathway. 

l.l THE PROPOSED GROUNDWATER REMEDY SELECTED IS NOT IN 
COMPLIANCE WITH THE NATIONAL CONTINGENCY PLAN 

USEP A did not foUow the steps required by the NCP to determine if remediation of 

groundwater is necess1ry at the site. SpecfficaiJy, requirements associated with properly collecting and 

analy7ing the necessary dlta to ldequltely chancterize the site for the purposes of deveJopina and 

evaluating effective remediiJ actions have not been met. The data used by USEP A to evaiUite the 

remedial altemltiva did not tlke into consideration the entire database usociated with the site. 

Theref~ USEPA's decision regarding the need for the cost of the groundwater remediation wu 

improperly nD. A brief di~a1ssion of this issue is provided below: 

• The NCP requires thlt the necesary data be coDected to assess the extem to which the 

release poses a thrat to lwnw1 health and the environment (40 CFR 300.430(d][2D. ~ 

noted above. this was not done. 

• 
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• As specified by the NCP, data collected subsequent to previous investigations conducted at 

the site must be used to develop a conceptual understanding of the site ( 40 CFR 

300.430[b)[l] and [2]). The filtered metals results previously collected by IEPA and 

O'Brien & Gere were not used by USEP A when evaluating the proposed remedies, even 

though the sampling methodology and the results had been accepted by the regulatory 

agencies prior to and It the time of collection. In addition, Puis and Barcelona ( 1989) have 

recommended that if unfiltered values exceed the MCL for groundwater quality, additional 

analyses and re-evaluation of sampling artifacts should be performed. 

• Ifthe appropriate groundwater data had been collected and evaluated as part ofUSEPA's 

FS, USEP A would likely have determined that no groundwater remediation is necessary at 

the site. 

3.3 GROUNDWATER REMEDIATION IS NOT NECESSARY 

As part of the hydrogeologic investigation conducted by O'Brien and Gere during the RI, a 

well survey, which identified 36 wells within a 2-mile radius of the site, was conducted (O'Brien &: 

Gere 1987). A list of these wells was included as Table 1 of the RIIFS Report. Based on the data 

presented in the RI, none of the wells identified was used for residential purposes. The majority of the 

wells identified were used for industriallcorrunercial supply or were relief wells associated with the 

Mississippi River Levee System. 

In July 1989 the IEPA conducted a residential weD survey to identify any private wells IOQted 

hydraulicaDy downgradient within 1 mile of the site and to further define well owners and uses for the 

36 wells ide4k1ed by O'Brien & Gere in the RI. As a result of this investigation, the IEP A identified 

two residentill ... thlt may potentiaDy contain private wells and determined that seven of the wells 

identified by O'Brien &: Gere (Wells 4, s, 6, 27, 28, 29) required further evaluation. Residential Area 1 

was defined u the area nonh ofVenice bounded by Meridocia, Salveter, Rogan. and College Streets 

and Residential Area 2 was idendfied u the area in Granite City bounded by State, Grand, 14th. and 

15th Streets. The IEP A canvassed these areas to obtain further infonnation regarding the existence 

and use of wells within the study area. During these canvassing efforts, no wells were identified as 

GERAGHTY & MILLER. INC. 



3-13 

being used for residential or consumptive purposes. Potable water is supplied by a local utility with the 

Mississippi River as its source. 

Based on the weU surveys conducted to date, there are no users of the groundwater 

downgradient of the area of the Main Industrial Property that has been proposed for groundwater 

remediation. Because there are no receptors of this groundwater, there is no exposure and 

consequently no risk associated with the groundwater. USEP A appears to agree with this position, u 

indk:ated by the conunents made by Mr. Bradley (USEPA, project manager for the site) at a public 

meeting held Match 6, 1995 (USEP A 1995b ). Based on this information, there is no need to 

implement a groundwater remedy for the site. The risk will remain low after the cap is constructed 

because infiltration through the source area will be reduced. 

3.4 PUMPING WILL NOT REMEDIATE METALS IN THE GROUNDWATER 

Groundwater pumping would not be effective at reducing the metals conc:entralions in 

groundwater at the Granite City Site. The concentrations of lead and other metals detected in the 

samples coUected by WWC are present only because these constituents adhere so strongly to the 

coUoidal material in the monitoring wells. When extraction wells are installed at a ~ well 

development procedures for these weUs are designed to maximize well yield, with the ultimate result of 

providing sediment-free water at maximum specific capacity. It is important to have a sediment-he 

supply/extraction well because the presence of sediment in water supplies can be destruc:tive to pumps 

and to water4scharp 6tbnp (DriscoU 1986). Studies by Wendell, et aJ. (1992) have shown that 

metals COIMI•aDoa data far samples obtained &om production wells most closely resembles filtered 

data &om maaa ia11 weBs and that results of unfiltered samples &om monitoring wells are not 

reflective ofprocklction well data (Wendell et aJ. 1992). 

As discusaed in Section 3 .1. 4, when property analyzed, virtually all of the anaJyticaJ results of 

the filtered and low flow samples coUected &om the site are below the MCLs and IGQSs far the 

constituents of concern. Therefore, if a recovery well system were designed for the site. the metals 
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concentrations detected in the recovery wells would be below the MCLs and IGQs. The supply we!b 

installed for a groundwater pumping remedy would be designed to produce sediment free-water and 

consequently the lead and other metals detected in the monitoring well samples would remain in the 

sediments and be inunobile and unrecoverable. In other words, the installation of pumping we!b at the 

site would be ineffective because the groundwater pumped from these weUs would be free of any 

suspended sediment. 

3.5 CAPPING, COMBINED wrrB NATURAL A TIENUA TION AND MONITORING, 
IS AN EFFECI1VE REMEDY 

Even if elevated levels of metals did exist in the groundwater at the site, which does not appear 

to be the case, the more appropriate remedy would be capping of the source area. natural atteooation 

of the metals concentration and monitoring. The cap would significantly reduce infiltration through the 

source area, thus reducing metals concentrations in the groundwater. Indeed, capping the pile at the 

Main lndustriaJ Area is already a component of the proposed remedy. Geraghty & Miller's experience 

with this technology for metals indicates that large reductions in the concentrations of metals in 

groundwater often occur within a 1 0-yar period. The effectiveness of this technology is likdy to be 

virtually the same as pumping. but is less costly. In addition, capping combined with natural attenuation 

is easy to implement, virtually maintenance-free (except for maintaining the cap and perfonning the 

monitoring), and does not expose the local population to any undue risks. 
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4.0 CONCLUSIONS 

Based on a review of the literature, data from previous investigations, a reinterpretation of the 

data, and the USEPA-rec:onunended groundwater remedy, Geraghty & Miller has formed the 

following conclusions: 

1. Because the groundwater data for the site are difficult to interpret, the USEP A appears to 

have selected only the most conservative data set (the analytical results of unfiltered samples). 

As a result, USEP A has overestimated the true metals concentrations in the groundwater at 

the site. Geraghty & Miller's review of the relevant literature and experience indicates that the 

most appropriate data are those samples that are filtered or have been coUected with the new 

'tow fJow'' technique. 

2. Geraghty & Miller's reinterpretation of the data. which excluded the unfiltered samples that did 

not use the low ftow technique, indicates that the average metals concentrations are below 

MCLs (except for cadmium) and are below IGQSs (except for cadmium and lead). The only 

reason that some average concentrations exceed the standards is because of the ocaurence of 

high concentrations at a few wells, which skews the averages high. When these wells are 

excluded, the average cadmium concentrations are below MCLs and IOQSs. and the average 

ltad concentrations are below the MCLs and only 1.3 times the IOQSs. Groundwater 

remediation is not wamnted when the groundwater at the site meets the ARARs in all but a 

few wells and there is no groundwater exposure pathway. 

3. Sera• tbe groundwater appears to meet almost aU ARARs and there is no risk to Junan 

health tom exposure to the groundwater since the groundwater in the area is not used for 

potable purposes. there is no need to remediate the groundwater. 
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4. Groundwater pumping would be ineffective at reducing the metals concentrations at the site. 

Because metals concentrations in the WWC samples are associated with high twbidity and 

recovery wells would be designed to exclude any sediment. the pumped water would contain, 

at most, low concentrations of metals. The vast majority of the metals would, therefore, 

remain bound to the sediment, inunobile and unrecoverable. 

5. Even if elevated levels ofmdlls did exist in the groundwater at the site, a groundwater remedy 

based on capping the site source area to reduce infiltration. natural attenuation. and monitoring 

would be equally protective ofhuman health and the envirorunent and much less costly. 

O:\APROJEC1\0RANC'J'YIJIIYOI21.00l'Jt!POR1W!WCOM2.RPT 
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i8lble J-1. '-'o,..tonnQ Well co,.tt'\.lctlon Oet ... for Well• AIIOCIIted ••th the ~, .. ,.t. C.t"',o s_,gerlund Sote nvee~QIOon. 
Cirente Cty, lllino.•. 

Wei Celing Well Screen w .. Screen w .... 
Wflll lnetelled end ScrMn Con8tf'\.lction Length and Gr•v• Oepth 
No. By Oiemettt Meteriel Slot Size PICk 

MW-101 T•eco., 2-inch PVC Sft w-a 40 unci 22 
alot liz• NA 

MW-102 T•ecollJ 2-inoh PVC Sft W·B40 unci 22 
alot lize NA 

MW·103 T•eco., 2-inch PVC 5ft w-a 40 unci 22 
llot lize NA 

MW-104 T•.cot~» 2-inoh PVC 5ft W·l 40 unci 22 
llot lize NA 

MW-1051 IEPA 2-inoh Schedule 40 IIVC 5ft Silioe unci 21 
No.10 llot 

MW-1050 I EPA 2-inoh Schedule 40 PVC 5ft ln-litu unci 35.3 
No.10 llot 

MW-101S I EPA 2-inoh Schedule 40 PVC 5ft Sillc8 And 20.71 
No. tO ~tot 

MW-1010 I EPA 2-inoh Schedule 40 II'VC 5ft ln-eitu And 34.11 
No.10 lloC 

MW-1071 I EPA 2-inoh Schedule 40 PVC 5ft Slloe und 22.4e 
No. to lloC 

MW-1070 IEPA 2-inalt Sc:Mdule 40 II'VC 5ft ln-eitu und 35.44 
No.10 llot 

MW-1oa IEPA 2-inoh Schedule 40 ,VC Sft ln-8i1uund 20.4 
No.10 lloC 

MW-1080 I EPA 2-inoh Schedule 40 PVC 5ft ln-eitu und 32.21 
No. to llot 

MW-101 OBG 2-inoh IIVC Sft Send 34 
No.10 ~tot 

MW-110 08G 2-inllt IIVC 5ft s.M 35 
No.10 lloC 

MW-103-11 wwc 2-inolt Type 304 SS 10ft Coktredo 8ilica und 71 
No.10 llot 11-30 

MW-1~12 wwc 2-inllt Type )04H 10h Ce6ondoeiloe ... 70 

No.10 lloC 20/40 

MW-10.12 wwc 2 ...... Type)Q4H 10ft Colot8do -.c. und 70 

No.10 lloC 201..0 

MW-11 1-12 wwc: 2-inllt Type )04 SS 10ft NA NA 

No.10 lloC 

(8) In feet below ..,..__ 

NA lnfonnedon not ....... 
PVC 'otv W¥ cHcNtde. 
I EPA Mlnaie ~ .........._A...,ay. 

DIG O'Brien • a.,. r,.,..,., tno. 

wwc Woodwerd Qyde, CoMult8neil. 

ss S~et .... 

g:~o;.ct\grenoty\NY0821.002W..\DrTAU.XLI . 
GERAGHTY & MILLER. INC. \ 



TaDie 3-2. Sunvnary of Prt'<lioue Groundweter Monitoring Event• Conducted by O"Brien & Gere Engineere, Inc. 
et the Grenite City Superfund Site, Gren.ta City, lllinoie. 

Filtered Unflltwed 
WtM DetM Met ell Me~ 
No. S9ed Collected Collected 

MW-101 January 1117 '( N 
April 1117 '( N 
Augult 1117 '( N 
NowMMf 1117 v N 

MW-102 J.,.,.,., 1117 v '( 

April 1117 v y 

MW-103 Jenuery 1117 y N 
April1117 y N 

MW-104 January 1H7 y N 
April1187 y N 

MW·10U Jenuery 1117 y N 

MW-1050 Jenuery 1117 y N 
April1117 y N 

MW-1018 J.,.,.,., 1117 y N 

MW-10t0 J.,.,.,., 1 117 v N 
April 1117 y y 

MW-107S J.,.,.,., 1117 y N 
April 1117 y N 

MW-1070 J.,.,.,., 1117 y N 
April1187 y N 
AU8I* 1187 y N 
Ncr.a•IDer1H7 y N 

MW-101S Jenuery 1117 y y 

MW-1010 .-...ry 1H7 y N 
Aprl1ta7 y y 

~1187 y y 

NINen .. 1 .. 7 y y 

MW-108 .-...ry 1117 y N 
Aprii1H7 y N 
A.-1H7 y N 
Ncwa;.., 1H7 y N 

MW-110 .-...ry 1187 y N 

Alii 1117 y N 

A-...1H7 y N ........ , .. , y N 

y v ... 
N No. 

GERAGHTY & MILLER. lNC. 
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r ... a-3. Concenuatione of Matala, Sutfat•. and Total Oieaolwd Solid• O.tec:tad in Groundw .. ., S.,.,.._ Cohotad from Monitoring w ... During tha Ramadial lnvealigation, 
Grenlte City S"Pf'W Sne, Sjrtnita C!•x. llllnoie. 

Wei: MW-101 MW-101 MW-101 MW-101 MW-102 MW-102 MW-103 MW-103 MW-104 MW-104 

Peremeter 0..: .. Apr-17 Aug-17 Nov-17 ~17 Apt-17 Jert-17 Apr-17 Jan-17 Apr-17 

AntirMny, filterad <O..U <0.02 NA NA <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Areenio, fil..,ed 0.477 0.070 0.101 0.071 <0.001 <0.001 <0.006 <0.006 <0.006 <0.006 
8ertum, fll•ad <1 <1 NA NA <1 <1 <1 <1 <1 <1 
Cadmium, .... ed <0.001 <0.001 0.007 <0.001 <0.001 <0.001 <0.001 0.002 0.002 <0.001 
ClvonUn.lllered <0.001 <0.001 NA NA <0.001 <0.006 <0.001 <0.006 <0.006 <0.006 
c....,,...,ed <0.01 <0.41 NA NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Iron, filtered 20 20 22 22 0.12 <0.1 <0.10 <0.1 <0.10 <0.1 
LMII ....... o.ooe <0.001 <O.GOI <0.001 0.013 <0.006 <0.006 <O..GOI <0.006 <0.001 
LMII ...... NA NA NA NA 0.11 0.21 NA NA NA NA ................... 4.3 4.22 4.8 6.6 0.27 0.124 o.oe <0.026 0.03 0.021 
Meroury ........ <0.0001 <0.0006 NA NA <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0005 
Nickel. filtered <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
&elenium, filtered <0.001 <0.002 NA NA <0.001 <0.002 <0.006 0.003 <0.006 0.003 
Siver, filt.,ed <0.001 <0.005 NA NA <0.001 <0.006 <0.006 <0.006 <0.005 <0.005 
zmc. filtered <0.02 <0.06 0.10 0.02 <0.02 <0.06 <0.02 <0.06 <0.02 <0.05 
Sulfate 160 110 110 110 120 210 210 170 120 130 
Total dieeolved IOiide 610 630 160 110 140 110 500 560 310 400 

AM concanllatione in milligr ... per lit., CmgA.). 
NA Not eMiyled. 

.... ,..,.. ... ~ .......... , ......... • •,.. v• c;: 



T.tlle 3-3. c-entr•lione of Mel81e, Sulf .. e, 8nd Tol81 Diuotved iolide Detected in Groundw..., S.....,..e Collected from Monitoring Welle During the Remede .. lnveetig.tion, 
Gr!l!itt City !....,nd Site. GrMite City. •e. 

Wei: MW-1011 MW-1050 MW-1060 MW-1015 MW-1010 MW-1010 MW-1075 MW-1075 MW-1070 MW-1070 
P•-t• 0..: JM-17 A -17 .J8n-17 .J8n-17 r-17 Jen-17 r-17 Jen-17 r-17 

• Antimony,...._. c•• . <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
AJHnic, .... ed co• <O.GOI <O.OOii <0.005 0.005 <0.005 <0.005 <0.006 0.011 0.014 
18rium ....... <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Cedrniuln. ...... 0.002 O.GOI <0.001 0.011 0.001 0.002 0.001 <0.001 <0.001 <0.001 aw.......,..,. <0.811 <O.GOI <O.GOII <0.005 <0.005 <0.005 <0.005 <0.001 <0.006 <0.001 
c...-....... <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 .............. <0.10 <0.10 <0.10 <0.10 <0.10 <0.1 <0.10 <0.1 7.7 1.1 
LMII,..._. <O.GOI <O.GOI <O.oo& <O.OQI 0.011 0.011 <O.GOII <O.OGI <0.005 <0.006 
LMII,tGIIII NA NA NA NA 0.10 0.72 NA NA NA NA ................. <0.08 0.11 0.214 O.GI O.GI 0.361 0.07 0.111 0.43 0.422 
MeNury ...... <O.GOOI <O.GOOI <0.0001 <0.0006 cO.GOOI <0.0001 <0.0006 <0.0006 <0.0006 <0.0006 ...... ~ <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ............... <O.GOI <0.005 <0.002 <0.001 <0.005 0.003 <0.005 <0.002 <0.006 <0.002 
u-........ <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.006 <0.00& 
lino ........ <0.02 0.03 <0.015 0.27 0.01 <0.06 <0.02 <0.06 NA <0.06 
Wf8le 120 140 110 210 110 210 210 300 640 550 

T o-.1 diMolwd !olida 1000 110 120 1100 100 770 120 110 1370 1300 

AI G~ ......... I* lil8f ....,U. 
NA NM....eyaed. 
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T--3-3. Conoentrelione of Met.ae, Sulfate, end Tolal Dt .. otved Solid• Detected in Groundwater Sample• Collected from Monitoring Welle During the Remed1el lnv .. ligalion, 
Granite City Surrfund !ite1 Granite City1 llinoie. 

Wll: ._..1070 MW-1070 MW·101S MW-1010 MW-1010 MW-1010 MW-1010 MW-101 MW-101 MW-110 p.,_, r Jan-17 J 17 Nov-17 Au 17 Nov-17 A 7 

Antimonv, lih•ed IIA NA <0.02 <0.02 <0.02 NA NA <0.02 <0.02 <0.02 
ArHnicl, filtered CO.GOI <0.001 <0.006 0.007 <O.oo& 0.007 <0.006 <0.005 <0.006 <0.006 
lerium. ....... lilA NA <1 <1 <1 NA NA <1 <1 <1 
Ced!Nuln, ....... cO.GOt <0.001 0.208 1.3 1.2 ••• <0.001 <0.001 <0.001 0.004 
c...., ....... lilA NA <0.01 <0.01 <0.01 NA NA 0.01 <0.01 <0.01 
..... filtereiiJ ••• 1.1 <0.10 <0.10 <0.1 <0.10 <0.10 <0.10 0.4 <0.10 ............... cO ..Oil <O..GOI O.GCM5 0.00. O.GOI O.GOI <0.001 <0.001 <0.005 <0.001 ............ NA NA 0.10 NA 0.22 NA NA 0.007 <0.001 0.011 ........ _ ........ 0.40 0.17 11.1 11.1 U.4 21 u 0.11 0.21 1.0 
.-....v ....... NA NA <O.GOOI <O..GOOI <O.GOOI NA NA <0.0002 <0.0002 <0.0002 ............. <0.01 <0.01 o.ao 0.10 0.10 0..14 0.11 <0.01 <0.01 0.02 .............. NA NA <0.001 <0.01 <0.002 NA NA <0.002 <0.002 <0.002 
Silwr ....... NA NA <0.001 <0.001 <0.001 NA NA <0.001 <0.001 <0.006 
ZiM.fiiWed <0.02 <0.02 0.04 37 44 44 44 <0.02 <0.02 0.02 
Suffet• 410 410 1210 1610 1110 1100 1126 71 18 280 
T ot.a dluotved eollda uoo 1212 3110 3110 4400 4100 4400 630 500 1000 

AI conoenuedoM In miller ... per liter &meAJ. 
NA Nol Mlllyled. 
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T.tH 3-3. Conoenu•done of M.t.l•, Suit ... , end ToYI Dieaolved SoWe Detected In Groundw .. ., s-...e Collected from Monitoring w• During the Remecti .. lnveeUg.aion, 

GIJDI!! C!Jy !wtrfynd li!!· Gr!!!h• City, llincMe. 

Anllmofty, tlteNd 
Ar-.ic,tlhered ............. 
c .............. 
CtwomUn. ....... c..-.-..... 
Iron, ...... 
LMd ........ 
LMd.l .... 
~ ........ 
Menuy ....... .............. .............. ........... 
Zlno ...... ..... 
T .... llln•lwll_.. 

W .. : MIN-110 

...... 
d.oll 

<1 
<0.001 
<0..00. 
<0.01 
<0.10 

<0.001 
<0.001 

0.11 
<0.0002 

0.01 
<0.002 
cO.GOI 
<0.02 
2M 

1000 

AI oonMftU.-.. 1ft .... ..._,_ 118f tmgiU. 
NA ............ 

g:\eJ \gr-ly\NYOI21.002\d•t•\MfT ALS.XLS 
GERAGHTY & MILLEK JJ,_ 



Tabla 3-4. Average Concentrations of Metals in Groundwater at the Granite City Superfund Site, Granite City, Illinois. 

Low Flow Technique 
Low Flow Rate Sampling CT otal Analyses) 
Technique C 1993-1994) All 5amgliog Elr!IDll lod All Eilll[ld 8111.1111 

Constituents MCL IGOS Average Number Average Number Average Number 

~. 
(mg/l) (mgll.) (mgll.) (mgll.) 

Arsenic, total 0.01 0.05 0.0285 79 0.0696 120 0.0172 176 
Araenic, filtered 0 27 0.0083 97 

Cadmium, total 0.001 0.005 0.5086 79 0.6533 120 0.6362 176 
Cadmium, filtered 0.9381 27 0.4433 97 

ctvomium, total 0.1 0.1 0.0275 79 0.0465 120 0.0141 170 
ctvomium, filtered 0.0005 27 0.0002 91 

lead, total 0.015 0.0075 0.0237 79 0.0902 130 0.0191 176 
Lead, filt.-ed 0.0001 27 0.0051 97 

Nickel, total 0.1 0.1 0.0587 79 0.0881 120 0.0798 176 
Nickel, filtered 0.0659 27 0.0655 97 

Zinc, total 6.0 6.0 2.0362 79 2.4393 120 3.5303 175 
Zinc filtered 3.5259 27 2.8681 96 

MCL Maximum Contaminant Level CUSEPA). 
IGQS lllinoia Greuldwater Ouality Standard. 
Mgll Milligrams per liter. 

g:\~~project\grenicty\NY0828.002\dete\ST AT .XLS fiERAGIHY l'";f MIUTR. IN<. 



APPENDIX A 

SUMMARY OF GROUNDWATER DATA 
CO~CI'ED BY WOODWARD-CLYDE CONSULT ANTS 
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n a awns 
a.ASSI 

wa.a STAHDARm JULY 
"" Unil ,...,_ .. IIIMII..l ·-.., ... - 1.014(1 
Aldllall; •• leNd .... ... -
AIICIIIc .... 0.05 o.os U(l 

Anallc, lltercd ..... 0.05 Cl45 ..,. ... ..... O.OIM - 0.0026 

....,.... fillcred .... OJI04 -
CBdali ... ...... 0.005 o.oos 0.0019 

a.ra.~.-. fllu:rcd 111111 o.oos o.aos 
QroaJiwD mlfl 0.1 0.1 0.014 

a.a.ha, filtered ...,. 0.1 0.1 

capper ....,. u• 0.6S 0.06 

Olfper, fillcrcd ....,. u• cw 
Lead ..., o.oas• 0.007S 0.110(1 

Lead, filleted ..,. O.OlS• O.llJ)5 
Macury IIIII' 0.002 0.002 0.0002 

...._,,fillcrcd ...., 0.0111 0.0111 
tticl .. .,. 0.1 0.1 O.ll(l 

Nktll, llllcrcd ...,. O.J 0.1 

SclcalkMD """ 
o.os o.os <0.001 

S*alunt. fillcrcd ...., 0.05 o.as 
SIMI mf'l - o.as <O.OOIM 

SlliCI,IIIercd .. .,. - o.as 
~ .. .,. 0.001 - <0.002 

.......... fUiercd .... 0.0111 -
ZJac :=: - s.o O.lS 
l7.~.e 811111!11ed - J.O, 

~.......__..--

Table 1-S: Mclals Resulls nf 
Hlalorkal Oro•adwalcr Sa•pliaJ Even Is 

NL/faracorp S•pcrhlad Sile 

MW-101 

OCIUBEA MAROI SfrtT:MIIfR -APRii ·- 1991 1991 1994 
<0.011 <0.060 <lt.M&l fC0.006 

<O.CI06 

0.17(1 0.46(1) U IHI (l 0017 
<O.CJIO 

<0.0006 0.00116 <CI Cl" ~OtlM 
<0.1104 

O.OOS1(1 <0.00~ o c•w• p CUCll'i 
<Utll'i 

0.0181J 0077 1111-H < \1010 
<0010 

0.011 0.019 Clllh \ OUT! 

<OCJ2'i 

O.fll1(1 0(J27 (l) 0077 ( 1 • ucm 
< 01101 

<0.0002 <0.0002 <Oillll c oc••r2 
<O.tnJ2 

o.az7 0.071 11cm 4 0040 
~0040 

<0.001 <0.001 lllll7 < ..... 'i 
4. UOO'i 

<O.G09 <0.009 <0 0111 C UUIO 
OCII 

<0.002 <0002 <OCI'iU ~ OIUZ 

< 0.002 
0.098 0.11 II I'.I'J UCI'i2 

<OIJ20 

JIIIY 
I'JI.H 

<Ct016 
c0016 

II Ill\ 
<11010 
<IHn·l 
<Otl» 
<II CKI'i 
<CIIll'i 

II Oil 
<11010 

II Cl'iK 

< 0 IJl'i 
OIKIH( 21 

<IIOtH 
<IHUJ2 
<OIUJl 
<II 0..11 
<111»0 
< lll.l'i 
c::Otll'i 
<II (1111 
<IHIICI 

ucm 
0002 
UCitoH 

<Omo 

OCHIIIHt 
19')4 

<0Cl16 
<0.1ll6 

1\8( l) 
<0.010 
<0101 
<00114 

011711( ,, 
< 0 IIO'i 

II Cl~ I 
<01110 

nniK 
<OUl~ 

llll'i~ 11 
<OIIIJl 
<01 .. 12 
<01UJ2 

u I 'i4( II 
<OC..W 
<UI.I'i 
<Uill'i 
<II IIIII 
<01110 
<fllltll 
IHO~ (I) 

Cll.Ut 
<0CJ20 

~ 
0 
0 
0. 
~ 
AI 

a. 
I 

0 
-< 0. ., 



D.LINOIS 
CLASS I 

MQa STANDARDS 
I~ UIUI laid.\ lm.JI.\ ,......., .., ... -
A...,.lllcrld .., .. -
Ancaic .... 0.05 o.os 
Ancalc •• ~ ..... o.as o.os 
BcrJIIum ..... O.IIM -...,. ........ .... G.IIM -
c.bND mfll o.oos o.oos 
~liltcrccl .... 8.0115 0.0115 
a.ra.M• ..... 0.1 0.1 
a..au.,lllend ..., 0.1 0.1 
Copper ... u• 0.65 
QJIIfiJ.IIlenl4 ..... u• Cl6S 
Lad ..... o.ou• O.G075 
IAid,lll..-ed ..., o.oas• OJIIJJ5 ....., .... O.OIR O.OIR ......, ...... .... ... ... 
Nll:bl ..... G. I G. I .......... ... .. . i.t 
SdCIW.am ... o.os o.os 
Sllt ... lllclcd .... Ul us 
Slwcr .. - o.os .......... .., - us 
lbdiwn ... o.cm -............... ...... ... -
Zinc ::!: - s.o 

I7J- fUtft'IP.d - 1.0 

Table 1-S: Mcaall Rcaulaa of 
Hiaaorical Oroua•waacr Sa•plia& Eveaas 

NL!faracorp Sapcrfuad Siae 

NW-IOl 
SBPfEMBER APRD... JUlY OCTOBER 

1993 1994 1~ 1994 
<O.OSO <8..006 <0.006 <0.006 

<G.006 <0.006 <0.006 
O.OIS <0.010 <0.010 <0.010 

<0.010 <0.010 <0010 
<O.OOS <O.IIM <0.004 <0.004 

<0.804 <0.004 <0.004 
<O.OOS <O.OOS <O.OOS <O.OOS 

' <O.OOS <O.OOS <O.OOS 
O.Ql7 <0.010 <0.010 <0.010 

<0.010 <0.010 <0.010 
O.CWI <0.02S 0.016 <o.az.s 

<O.CIZ.S <O.OlS <O.OZS 
O.Jl6(l <O.GOl <O.GOl O.Ol8(l) 

<O.OCB <0.010 <OJm 
<O.OOOZ <O.GOOl <OJJOIIZ <O.CDil 

co.aaa& <O.OIIOZ <O.GOO:l 
~ <OJMO <OJMO <0.040 

<OJMO <O.CNO <0.040 
O.OIS <O.CIOS <0.005 <O.OOS 

<G.ODS <0.005 <O.OOS 
<0.010 <0.010 <0.010 <0.010 

<0.010 <0.010 <0.010 
<O.OSO <O.OOZ <O.OOZ <O.OIR 

<O.OOZ <O.OOZ <0.002 
0.113 <0.0'10 0.001 0.028 

c::omo <0.010 c:nmo 

~ 
0 
0 a. 
~ 
Dl a. 
I 

0 
~ a. .. 



D.LINOIS 
a.ASSI 

wa.a STANDARDS JULY - lJnil t-.111_\ IIUII..l 199l 

AadllaiJ .... ... - GAm(l ......., ....... .... ... -
AncDic .. o.os o.os 0.«&(3 
~.~ ...,.. CUB ...., 
llcrJIIUD .. O.IIN - 0.0019 
8aJIIIulll.filtcrcd .., O.CIM -
CalbWID mJII 0.005 0.005 O.Wl7 
,.... •• liltacd ..... 0.005 0.005 . 
ClromiwD mJII 0.1 0.1 o.on 
~fibcrcd .., 0.1 0.1 
Copper mJII u• 0.65 0.064 
Coppcr,lllcrcd .... u• 0.65 
lad .. o.oJS• 0.00'75 0.47(3 
LCid, fillcrcd 111111 o.ot.s• 0.001.5 
Mcn:ury .. O.Wl O.Wl 0.0003 
Wacury, fil&crcd .... Cl.OID G.OIIl 
Nickel .. 0.1 0.1 0.12(1 
Nil::tcl, fillercd ... o.J 0.1 
SclcDium mfll o.os o.os <0.003 
Sr:lr: ..... ,lllercd ..... o.os o..os 
Silver ...,. - o.os <O.OOIM 
Silwr,Daed .., - o..os 
n.tllum mall O.Wl - <O.Wl 
1111111-.· fiUcfcd ...,. O.GOa -
lJac mfi1 - S.O 0.2A 

I Zi~. •••l!rl!ill ...;., - s.o 

Table 1-S: Mclals Rcsulls o( 
Hialorical Oro•adwaler Samplia& Eveals 

NUfaracorp Superluod Silc 

MW-104 
OCTOBER MAROI SEPTEMBER 

,~------ ---
APRIL JUt Y OCTOAER 

IWl 199'1 1993 1994 1994 1994 
U13(1 <0.060 <O.OSO <0.006 <0.006 <0.006 

<0.006 <0.006 <0.006 
OJIJ7(1 0.0046 OOIH <0.010 <0010 <0.010 

<0.010 <0010 <0.010 
0.00322 <0.0006 <O.OOS <0.004 <OOOf <0004 

<OJIM <0004 <O.t•)4 
<0.005 <O.OOS O.OOS (l 0.006(1) <O.OOS <O.UIIS 

<O.OOS <U.OOS <O.OO'i 
G.O!I8J <0.013 OOlS <0.010 001~ (I (Ill) 

<0.010 <0010 <0.010 
0.097 <0.014 <0.02S <0.02S <II.OlS <Otll'i 

<0.02S <002S <0.025 
0.41(1 0.011(2) 0.041(3 0.019( l) U.Ol2(3j O.U'JJ( l) 

<0.003 <O.fM)} <0.001 
o.ooos <0.0002 <0.(012 <0.01112 <011002 <0.11002 

<0.0002 <00002 <001lJ2 
0.19(1 <0.023 0.047 <0.040 <11.040 0.0~2 

<OJMO <11040 <0040 
<0.001 <0.003 <O.OOS <O.IIOS <U.OO'i <OlliS 

<0.005 <O.OOS <O.OOS 
<OJIOIJ <0.009 <0.010 <0.010 <0.010 <0.010 

<0.010 <0010 <0010 
<O.Wl <0.002 <0.050 <0.002 <IHIIZ <0.01J2 

<0.002 <U.OU2 <0.002 
0.38J <0.020 o.on <0.020 0 ()4(1 0.0~1 

<0.020 <0020 -:0.020 

~ 
0 
0 
Q. 

~ 
II a. 

I 

0 
r< 
Q. 
fD 



UJ..INOIS 
a.ASSI 

wa.a STANDARDS 
~ Uoia , .... IIDIII.\ . ......, ... -

iAif._., ..... .... ... -
Analic .... cam o.os 
Anlllic, OIICRd .... us -Ba)tllum .. O.OIM -....,.........., .. ClOIM -
c.dml .. ... o.oos o.oos 
~-fillaod ... o.oos ... 
Qnai ... ... 0.1 G. I 
O. ..... fillcnd ..., 0.1 0.1 
Copper ... u• 8.65 Qpplr."'"'" ..., u• ..., 
Lad .., o.o1s• 0.00'7S 
........ wed ... ...., . ....,, 
~ ... ClOOl ClOOl ..... , ........ .... Ulll o.a 
tlcbl ... 0.1 0.1 ,......., ..... 0.1 ... 

·Sifcalual ... o.os o.os 
s .............. .... .. -Siver ...., - o.os .......... ..., - 015 
'I1IIIIUual ..., 0.002 -................ .... ... -
zu.: ::!: - s.o 
17.-.lilaacd - ~0 

Table 1-S: Melals Rc:sulls or 
lliatorical Gro11adwa1cr Saapli•& Events 

NUfaracorp S11pcrfuad Silc: 

MW-ICD-91 
WLY OCTOBER WAR at SEFI'EMBER APRIL 
199'1 199'1 1993 1993 1994 

<lAm 0.014(1 <o.G60 <O.OSO <G.006 

<O.OOJ <O.CIOJ <O.CIB <0.010 <0.010 

<0.0006 <G.0006 <0.0006 <O.OOS <0.004 

0.0011 <O.OOS <O.OOS <O.OOS o.oos . 
<O.Im O.OZ9U <0.013 <0.010 <0.010 

<0.014 <0.014 <0.014 <O.OZ.S <O.OZ.S 

o.oon o.cms <0.002 <0.003 <O.cm 

ClOOOl <O.OOOZ <O.OOOl <O.OOOl <O.OOOl 
.:::" ·:.: 

<O.CRl <ClOD <O.CIZJ <0.040 <0.040 

<O.OOJ <O.OOJ <O.OOJ <O.OOS <O.OOS 

<O.OOIM <O.OOIJ <O.OOIJ <0.010 0.012 

<0.002 <D.fm <0.002 <O.OSO <0.002 

0.016 0.074J <0.020 <0.020 <0.020 

OCTOUER 
1994 

<0.006 

<0.010 

<0.004 

<0.005 

<0.010 

<0.025 

<0.00] 

<O.CXXU 

<0.040 

<0.005 

<0.010 

<0.002 

<11.020 

~ 
0 
0 
Q. 
~ 
Dl 

il 
I 

0 
-< Q. 

" 



DJJNOIS 
a..ASSI 

MCLI SfANDARili SEFI'EMBER 
p,., .. _. er Unu lmlll..l lmtrJU 199'1 

M&ialoaJ ...,. 0.006 - <0.050 

AaaiaaoDJ.IUaacd .... 0.006 -
Ancnic .. O.OS o.os <0.010 

Ancaic, filler~ ...... o.os o.os 
lluJIIium mill 0.004 - <O.OOS 

BciJIU•, filter~ mill 0.004 -
Cadmium mill 0.005 O.OOS <O.OOS 

c.dmium. filtered 111111 0.005 o.oos 
Cbramlum mill 0.1 0.1 0.029 

a.ua~-. filtered ...., 0.1 0.1 

Copper mill n• 0.6S <0.02S 

Olppef. fil&crcd ..., u• cw 
Lad mill o.oas• 0.007S O.OIS (3) 
Laid, fillcred ..., O.OlS• 0.0075 
Mercury mill 0.002 o.ooz <0.000l 
.........,.~ .... 0.00& OJIR 
Nil:tcl .... 0.1 0.1 <0.040 
Nk:tll, fillcred ...., 0.1 0.1 
SclcaAum .... o.os o.os 0.016 

~ ........ ..... o.o5 o.os 
Silver IDfll - o.os <0.010 

Silwr, llleRd ..... - o.os 
'lbllllium .... 0.002 - <O.OSO 

n.lllum.lillcfed .... ClCIQI -
ZJac . .,. - s.o O.Cl19 

I7Jac .. lillercd .on - ~-0 

~----

Table 1-S: Metals Results or 
Hialoric:al Orouadwaler Samplia& Eveals 

NUfaracorp Superhl•d Site 

MW-IOSS __ MW-IObS 
ocrollli~ 

--~r-----

APRIL nn.v SF.PTEMBFR APRJI. 
1994 191.14 1994 1991 IIJI.J4 

<0.006 <0.006 <0.006 <O.OSO O.OOH( I) 
<0.006 <0.006 <0.006 
<0.010 <0.010 II U21J 111114 01181 t 1) 
<0.010 <0.010 <O.OIU 
<0.004 <0.004 <ll.ll ... <tl.lll'i II 1107 t I I 
<0.004 <0.004 <0.004 
<0.005 <0.005 11.017(3) <OIIU'i Olll'l 
<0.005 <O.OOS <OIIO'i 
<0.010 0.026 0 liM( 3) 0476(1 tl.l8l ( \) 
<0.010 <0.010 <0.010 
<0.025 <0.025 ooss 0.0~ 0 17') 
<O.CW <0.02S <II.Ol'i 
O.CU(l) O.OlS(:l) 0149(1) 0.141 (l o.nt~(lJ 

<Q.OID <0.001 <0.00) 
<O.OOOl <0.0002 <0.01112 <O.(DJ2 O.tW6(l) 
<CLCIOIIZ <O.OOOl <0.(0)2 
<OJNO <0.040 0.122{3) 0.366(3 0.22 (l) 

<OJNO <0.040 <0.04tl 
0.011 <0.005 <O.OO'i 0.011 <IIOO'i 
0.014 <0.005 <O.OO'i 

<0.010 <0.010 <0.010 <0.010 <0010 
<0.010 <0.010 <0.010 
<0.002 <0.002 <0.002 <O.O'ill 111101 t I) 
<0.002 <0.002 <0.00.! 
<0.020 0.04S 0160 O.IKI OK71• 
..::Amn <001.0 <00211 

JIIIY 
I'll~ 

<0.00b 
<0006 

Ol._.l 
<0 1110 

Ollltl( I I 
<OIKN 

OIU!( I) 
<OOO'i 

0 Ill(\) 
<0010 

Olb 
<00.!5 

0269( l) 
<0001 

OUilll 
<0.01112 

O.ltli( l) 
<01)-W 
<Oill'i 
<OOO'i 
<OCIIO 
<0.010 
llllll( I) 

<OI.U 
0671 
0021 

~ 
0 
0 
Q. 
~ 
AI a. 
I 

0 
'< 
Q. 
CD 



D.UNOIS 
a.ASSI 

wa.a STANDARDS JULY 
Unit liMA..\ lmd....\ 19Jl 

lAM...., ... ... - Cl.GI7(1 
~ ....... ... .... -
Aacaic .... O.Cd o.os 0.0088 
A~WCG~o ....... ..... o.as 08S 
BcrJIIIum .. O.CIIM - <0.0006 ...,......lllacd .... G.OIM -
Clldalluat .. .,. o.oos o.oos 0.00:13 
,.,... fUiued ...., 0,.005 o.aos . 
CJiraaMD .. 0.1 0..1 O.OQZ 

Clllall-. ilacrcd .... 0.1 0.1 
Copper ...,. t.]• 0.6S <0.014 
0....,. lllcJcd .. u• 0,15 

Lad .. O.OIS• O.Oir7S 0.44(3 
Lclld.fillerccl ..... o.ou• O.G07S 

Mcn:urJ ..., O.OQZ o.cm <O.OOIJZ 
.....,, fiiiC(ccl ..., ... 0.0111 
tllbl .. .,. 0.1 0.1 <O.Oll 
tticl, fiilcrcd ..., 0.1 0.1 
Sclcaium ..... 0.05 o.os <0.001 
Sckp~IIIQ. lilacrcd ..... o.m o.os 
Silver mJII - 0.05 <0.0004 
Silver. fillcred .. .,. - o.os 
n.lliuat mJII O.W2 - <0.W2 
11ultllual, fiJccrcd ..., rum -
lJnc ~ - S.O o.cm 

l7me. lllaed - !..0 

Table 1-S: Metals Results of 
Hiatork:al Oroaadwatcr Sa•plia& Eveats 

NUfaracorp Supcrfuad Site 

WW-lfM-92 
OCTOBER MARCH SEPTEMBER APRIL 

t9Jl 1991 1993 L9.N 
0.01 (I <G.OiiO <0.050 <0.006 

<0.005 
0.0032 <0.003 <0.010 <0.010 

<0.010 
<8.0006 <0.0006 <O.OOS <0.004 

<0.004 
<O.OOS <0.005 0.005 (l <O.OOS 

<O.OOS 
O.OMJ <0.013 <0.010 <0.010 

<0.010 
<0.014 <0.014 <0.025 <0.025 

<0.025 
0.27(3 0.041(3) 0. S2'¥0.480 (3 0.016(Jj 

<O.OO'l 
<D.OOOl <0.0002 <0.~ <0.0002 

<O.OOIJZ 
<O.Oll <O.OZl <0.040 <0.040 

<0.040 
<0.001 <0.001 <O.OOS <O.OOS 

<O.OOS 
<8.009 <0.009 <0.010 <0.010 

<0.010 
<0.W2 <0.002 <O.OSO <O.IIUl 

<0.002 
0.066J <0.020 0.017 <0.020 

<0.020 

·--.-- -----
JUt Y OCTOBER 

1994 1994 
<0.006 <0.006 
<0.006 <0.006 
<0.010 <0.010 
<00)0 <0.010 
<0.004 <0.004 
<0004 <0.004 
<O.OOS <0.005 
<O.OOS <0.005 
<0010 <0010 
<0.010 <0.010 
<0.025 O.OH 
<0.025 <0.025 

OOS4(3j 0.~1J 
<0.001 <0.001 

<IUDJl <lHMKJl 
<00002 <00UU2 
<0.040 ,<0.040 
<11040 <0.040 
<IUl>'i <UillS 
<0005 <O.OOS 
<11.010 <0.1110 
<0010 <0.010 
<OOCJ2 <00CJ2 

<0002 <0002 
0020 <0.1J20 

<11020 <0.020 

~ 
0 
0 
Q. 
~ 
AI 

a. 
• 
0 
~ 
Q. 
ID 



R.UNO&S 
a.ASSI 

wa.a STANDARm JULY 
Uait liMit.\ I lUll.\ 1991 

1 • ..., ... .... - ._H 
~~.llltawd ..., .... -
.Ancn6c .... 0.05 O.QS O.CM4 
Aneaic,lltcrcd .... us o.o5 ..,.. ... .... O.CIOt - Cl.OIIl 
... ,. .... OIICRCI .... OJJIM -
c.blwa .. , 0.005 0.005 O.tml 
()!cldewq. lllcrcd .... cum D.GII5 . 
Clllolliwn .... 0.1 0.1 O.OG 
~lllercd ... cu 0.1 
OJppct .., u• 0.6S 0.064 
~.lllcPd .., u• 0.65 
Lead .. , o.o1s• 0.007S 0.14(1 
Lead. fillcrcd ....,. 0.015• O.CD75 
t.fcrcurJ .. , o.cm o.cm <O.CDil 
......,,lilacrcd ... O.CIOI OJIIIl 
Nickel ..., 0.1 0.1 0.11 (3 
IMel,ftl&crcd ..., G.l 0.1 
Sclcalum ..., O.QS O.QS <O.CXD 
Sclcalual. fiatcrcd ...... 0.05 o.os 
Slwr .... - O.QS <O.OOIM 
su-. fillcred ..., - o.os 
'lballium ... 0.002 - <O.OOZ 
Dllllum,fil&crcd .., OJIIIl -
Zinc mwa - s.o 0.1S 
I Zinc. filtered lllllll - !1.0 

-....__--

Table I - S: Metals Results or 
Hillorical Oro•adwaacr Sa•plia& Evcals 

NL{faracorp S11pcrhlad Sile 

MW-107S 
ocroomi MARCil SEPTEMBER APRIL 

1991 1991 1993 1994 
<&Ill <G.060 <0.050 <0.006 

<0.006 
0.10(1 0.026 <0.010 <0.010 

<0.010 
OJIU79(1 0.0019 <O.OOS <0.004 

<0.004 
0.010(1 <0.005 <O.OOS <O.OOS 

<O.OOS 
USJ (1) 0.061 0.014 0.017 

<0.010 
0.1 0.066 <0.025 <0.02."t 

<O.OZS 
~(1 0.081 (3) 0.047 (1 0.007 

<0.003 
U006 <O.CDil <0.0002 <0.0002 

<0.0002 
0.43(1 0.()1}2 <0.040 <0.040 

<0.040 
<O.CXD <0.001 0.011 <O.OOS 

<O.OOS 
<0.009 <0.009 <0.010 <0010 

<0.010 
<Cl.OIIl <0.002 <0.050 <0(02 

<0.(112 
0.86 018 0.084 0(141 

<O.IllO 

---
Jl fl. y 
1994 

<0.006 
<0.006 

O.Oll 
<0010 
<O.OIM 
<0.004 

O.Oilfl( l) 
<OOOS 
027f~l) 

<0.010 
O.llb 

<II 02S 
0.077(J) 

<0.001 
O.OOIH 
OCIHS 

11.2'i7(3) 
<0.040 
<U.OOS 

OOOh 
<UOIO 
<(l010 
<CIOirl 
<U002 

112HZ 
<Cia!() 

---- ---· 

OCTOUER 
1994 

<0.006 
<0.006 

0.091( l) 
<0.010 

O.OIIfl( I) 
<0.004 
0~1) 

<0.005 
0.14~ l) 

<0.010 
0.221 

<O.IllS 
0.176( l) 

<0.00'.1 
0.011.14 

<O.WIZ 
0.~1) 

<0.040 
0.0111 

<0.005 
<01110 
<0010 
<0t102 
0001(1) 

OW 
<0020 

~ 
0 
0 
Q. 
~ 
cu 
a. 
I 

0 
."< 
&1 .. 



D.J..INOIS 
a.ASSI 

MQ.a STANDARDS nn..v 
1- UDil { ...... \ tmd..\ 1991 ... ., .. ... - OAJOJ 
1 Aet....,.lllcnd .... ... -
Anca6c .... o.os o.os 0.011 

~·ICCCCI .... Q.G$ ... ..,..... .... O.OIM - <0.0006. 
...,...., llllcnd ...., OJJ04 -
~ .. 0.005 o.oos O.WIS 
Oldllll-. ...... .... G.005 .... . 
~ .., 0.1 0.1 <0.802 
~tlllcnd ..,. 0.1 0.1 
CAJppcr .. 1.3• us <0.014 
Copper .lelcred .... ., . oe 
Lad ... o.o1s• o.oms 0.019(3 

Lad. fillcJed IIIII' o.ots• I.OIJJS 
Wcn:urJ ..... o.cm o.cm <0.0002 
.....,.~ .... ..... ... 
Nicbl .., 0.1 0.1 <O.CIU ........... .. 0.1 0.1 
Sdrlliual ..... 0.05 0.05 O.W17 
Sri--. 811cro4 .... o.as us 
Siver ..,. - o.os <O.OOIM ........... ... - o.as 
'lbiiiUD .., O.OIIl - <O.OOl 
....... filtered .... 0,0111 -
lJac ~ - s.o <0.020 

17.1&. 8IUnd - 1.0 

Table 1-S: Mclala Resulls of 
Hilaork:al Orot~Ddwalcr Sa•pli•l Hvcaas 

NI.Jfaracorp Superftlad Silc 

MW-1060 

~BER MARCH SEPTEMBER APRIL 
1991 1993 191)4 

<0.011 <8.060 <O.OSO <0.006 
<0.006 

0.0012 <0.003 <0.010 <0.010 
<0.010 

<0.0006 <0.0006 <0.005 <O.OOf 
<O.OlM 

<O.OOS <0.005 <0.005 <0.005 
<O.OOS 

O.OIS U <0.011 0.019 <0.010 
<0.010 

<0.014 <0.014 <0.025 <0.02S 
<O.IIZS 

0.019(1 <O.OIIl <0.001 <0.001 
<0.001 

<0.0002 <0.0002 dlOOUl <0.00112 
<0.00112 

O.Ol6 <O.CIU <0.040 <0.040 
<0.040 

0.01 0.001)8 0.0)] O.OOSJ 
0.006 

<0.000 <0.00') <0.010 <U.UlO 
<0.010 

<O.OOl <0.002 <O.OSU <OOOl 
<0.002 

0.067 <0.020 <U.(J2U o.uu. 
<0.020 

--- ---
Jlll.Y 
1994 

<0.006 
<0006 
<0010 
<0.010 
<0.004 
<0.004 
<O.OOS 
<O.OOS 
<0.010 
<0.010 

0.061 
<002S 
0.012 (2) 

<O.CXB 
<CUDI2 
<0.01102 
<0.040 
<0.040 

O.OOK 
0008 

<li.UlO 
<0.010 
<0.002 
<0002 

CIU41 
<0020 

OCTOUER 
1994 

<0.006 
<0.1~ 

<0010 
<0.010 
<O.OOf 
<0.004 
<0.1105 
<0.005 
<0.010 
<0.010 
<0.tJ2S 
<O.UlS 
<0.001 
<0.001 

<IUIIIUl 
<00110l 
<0.040 
<0.040 

u.1n. 
0006 

<O.UIO 
<0.010 
<01102 
<0.1•12 
<0.1120 
<01120 

~ 
0 
0 
0. 
~ 
IU 
~ 

0. 
I 

0 
:< 
0. 
CD 



DJ.INOti 
a.ASSI 

Ma.a SfANDARDS 
UDil ,.._. lmd..\ 

AM...., ... -
1 A.....,. AtCind .... .... -
AIICaic ..., 0.05 o.os ....... ~ ...,. O.G$ us 
BcrJIIIum .. , O.CIOI -
......... fiiiUCd ...., 0.004 -
c.dalium mJII o.oos O.OOS 
a.~~~~-. filtered ..... o.oos O.OilS 
Olrclmium mJII 0.1 0.1 
C~na~•.aNcrcd ...., 0.1 0.1 
Copper mJII tl• 0.6S 
OWflr,IIICfCd .... u• 0.65 
L.cad ..... O.OIS• 0.007S 
LMd. fillercd ...., o.oas• 0.0015 
Mcn:ury mJII 0.002 0.002 ...., ...... ...., .,.. o.a 
Nlctcl .. 0.1 0.1 
..... IUtctcd ... O.l 0.1 
Sclcalum mJII 0.05 0.05 s....._....,c4 ..... ..., o.os 
Slwa .. - 0.05 ........... .... - us 
'lbllllum .. .,. 0.002 -
....... llll«cd ..., Ulll -
7Jac mJ"' - S.O 
I7.Me. llltered 

....,. - i.O 

Table 1-S: Melala Resulls o( 
Historical Oro••dwater SamplinJ Events 

Nl.lraracorD SuDer fu•d Site 
MW-1070 
QCFIELD 
DUPLICAl'E 

---~-

APRU.. JULY OCTOBER 
19M 19M 1994 

<0.006 <1.006 <0.006 
<0.006 <0.006 <0.006 
<0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 
<0.004 <0.004 <0.004 
<0.004 <0.004 <0.004 
<O.OOS <O.OOS 0.006(3) 
<O.OOS. <o.GOS <O..OOS 
<0.010 O.IS8(3) 0062 
<0.010 <0.010 <0.010 
<O.OlS <O.OlS 0.253 
<O.OZS <O.OZS <O.OlS 
<0.001 6.006 0.09:1(1) 
<O.OOJ <0.018 <0.oo1 

<O.OOO'Z 0.0012 <0.0002 
<0.01118 <lOIIII <O.OOIR 
<O.CMO I.IN(l) 0.067 
<O.CNO 4IMO <0.040 
<O.OOS <0.005 <O.OOS 
<0.1105 <o. <O.OOS 
<0.010 <1.010 <0.010 
<0.010 <0.010 <0.010 
<0.002 <1.002 <0.002 
<O.cm <1.002 <0.002 
<O.CIZO o.cm 0.189 
<0.020 cOA'Jft <0.020 

~ 
0 
0 
Q. 

~ 
AI .. 
Q. 
I 

0 



AM8oaJ 
AlldaloaJ,IIICnld 
Analic 
Ancaic, lbcrcd 
BcrJIUIG ...,.....lihcred 
c.dall .... 
C'Aidall-. fillacd 
Cllromiual 
CIIIGml-. Pend 
Copper 
capper, lllcrcd 
Lead 
lAid, fiiCfml 
Mcn:ury 
....,,Jlacrcd 
Nickel 
)till, JQaacd 
Sclclllula 
Sclcllll ..... filtered 
SiMI 
Silwer, lllef'OCI 
n.llium 
...,...._, lihrrc4l 
Zlac 

I7Jae. fihaed 

UDil = 0.05 
0.05 

0.004 
0.004 
o.oos 
0.005 

0.1 
0.1 
u• 
u• 

o.ots• .... ,. 
o.cm 
OJIQ 

0.1 
0.1 

o.os 
0.05 

0.002 
OJIQ 

DJJNOIS 
OASSJ 

STANDARDS 
IIMJI..\ 

o.os 
us 

o.oos 
OJJ05 

0.1 
0.1 

0.6S 
w 

0.007S 
um.s 

O.OIIZ ... 
0.1 
0.1 

o.os 
o.os 
o.os 
o.os 

s.o 
i.D 

JULY 
1992 

0.06S (l 

0.(1)16 

0.0018 

0.044 

O.OS2 

0.11 (l 

<0.0002 

0.05-4 

<0.003 

<0.0004 

<0.002 

0.22 

Table 1-S: Metals Results or 
Hia&oric:al Orouadwaccr Sa•plia& Eveacs 

NUfaracorp Supeduad Silc 

OCTOBER MARCil 
1992 1991 

<0.011 <0.060 

0.04 0.024 

0.0011 O.CW6 

<O.OOS <O.OOS 

0.067 J 0.078 

0.05-4 0.027 

0.12(1 0.067 (l) 

0.0002 <0.0002 

O.OS7 O.otS 

<0.001 <0.003 

<0.009 <0.01)1) 

<0.002 <0.002 

O.lS 0.091 

MW-1070 
SEirri;"MRER -APRil -

199J 1994 
<O.OSO <0.006 

<0.006 
<011111 <0.010 

<0.010 
dHIIIS <0.004 

<0.004 
<IIIIIIS <O.fl.S 

<O.WS 
0.076 <0.010 

<0.010 
<fUI2'i <0.fi2S 

<O.OZS 
<O.fll)] <O.OOJ 

<0.001 
<0.flll2 <tl.tll02 

<0.0002 
<0.040 <0.040 

<0.040 
<O.OOS <O.UM 

<OUtS 
<0.010 <O.tUO 

<0.010 
<O.OSO <0002 

<0.002 
O.OS <0.020 

<0.020 

Jlii.Y 

<0006 UJ 
<0006 
<fl UIU 
<0010 
<()(104 

<0(104 
<UOII(j 
<OOOS 

0 IIH( l) 
<0010 
<IIO!'i 
<0.02.'i 

o.w • 
<0001 

IUIIIIOJ 
0.0006 

(1()92 

<0.040 
<O.UU'i liJ 

<OOII'i 
<0010 
<0010 
<00112 
<0.002 

0.042 
<01120 

-- . 

OCTOill;it 
1994 

<O.fWX. 
<0.006 
<Ofllll 
<O.CJIO 
<UU)4 
<0 ... )4 
<OIII'i 
<O.OO'i 
Olll( l) 

<0.010 
II 111111 

<0.112S 
OOI'i(2) 

<0.001 
<0.111112 
<0UIII2 

II OHh 
<Ofl40 
<OmS 
<OIII'i 

<UUIIIUJ 
<0.010 
<01112 
<0.002 

tiO'i4 
<0020 



OJ. I NO IS 
a.ASSI 

wa..a STANDARDS JULY 
UnA& llllllll. \ IIUIL.\ 1991 

AllliiDIIIJ ..., -... - <0.-
....... JIIIcnld .... o.• -
Ancaic 111111 0.05 o.os <0.003 ,..... ....... ... 0.05 o.m 
Ba}lium .. O.CXM - <0.0006 
...,.. ..... fil&crcd ..., O.CIN -
c.tmiUIII ....... o.oos o.oos 8.S(1 
Oldlal-. filaacd ..... 8.005 o.cm • 
CllromiUID .. 0.1 0.1 0.006 
~lllcrcd ..., 0.1 0.1 
Copper .. u• 0.6S <0.014 
Olppef ...... ..... u• ...., 
L.cad .. o.o1s• 0.007S O.az3(3 

1.-t.--- ...,. 0.015• 0.0015 
Macury .. o.ooz o.ooz <O.OOOZ ......,. ....... ..... ... .... 
Nkbl .. 0.1 0.1 0.46(1 ............... ..... 0.1 0.1 
SclcahMD • o.os o.os <0.003 
511111-. ...... ..... O.Q5 ...., 
Slher mJII - o.os <0.0004 
Silwer, illcrcd 111111 - 0.4S 
n.IIUD mfll o.ooz - 0.046(1 
'llllllual, fil&cral ..., O.OIIl -
Zinc mJII - s.o 28(2 

I7Jnc. filtered m;ll - s..o 

-----

Table 1-S: Metals ResuUs of 
Historical Grouadwalcr SaapliD& Eveats 

Nl.JTaracorp Superfuad Site 

MW-1080 
OCTOBI!R MARCil SEPTEMBER APRIL 

1991 1991 19'JJ 1994 
Ull(l <0.060 <O.OSO <0.006 

<0.006 
0.018 <0.003 <0.010 <0.010 

<0.010 
G.OIWIZ <0.(0)6 <0.005 <0.004 

<0.004 
9.6(1 1.9 (3) 4.51 (3 S.41 (3) 

S.08(3) 
o.cmJ 0.022 <0.010 <0.010 

<0.010 
o.ocs <0.014 <0.025 <0025 

<0.02S 
0.14(1 0.000 <0.003 <0.003 

<0.003 
O.U2 <0.0002 <0.(012 <0.0002 

<0.(012 
G.6l(1 0.17(3) 0311(3 0.43S(3) 

0.196(3) 
<0.003 <O.OIS <O.OOS <O.OOS 

<0.005 
<OJIDt <0.001) <0.010 0.012 

<0.010 
0.046(1 0.02.8(1) <O.OSO 0.04S (I) 

0.0..3(1) 
14(2 7.6 (2) 18.1 (2 2.1.1 (2) 

21.sm 

------ --
Jlii.Y OCTOUER 
1994 1994 

<0.006 <0.006 
<0006 <0.006 
<0.010 <0.010 
<0.010 <0.010 
<0.004 <01&1 
<0.004 <0.004 

10.1(3) 11.6(1) 
9.45(3) 10.8(1) 

0.11~3) <0.010 
0.014 <0010 
OOSJ <OUlS 

<0.025 <O.UZ5 
0.102( 3) 0(lt7 

0.004 <o.t•n 
oc•ll9 <Ol.Url 
0.0012 <O.tl•a 

0.791(3) 084~1) 
0.564(3) 0.818( 3) 

<O.OOS <Ollll'i 
<0005 <OOO'i 
<0.010 <0.1110 
<0.010 <0.010 

0 0')4( I) O.lll( I) 
CUCII( I) 0.116( l) 

38 t.(2) 44.~2) 
311121 4Hm 



D.UNOIS 
a.ASSI 

ND.a STANDARm 
1- Unia lm&ll..\ IIMJI..\ 

AIUIIaaJ .... ... -
~ ....... ...,. a. -
Ancaic .... 0.05 0.05 
Anc*,lllmd ...., U5 U5 
BaJIIiwa ...,. 0.004 -..,.. ..... .... G.OIM -
Cldml.- miiJ 0.005 o.oos 
~ .......... ...., OJI05 ... 
a.n.Muaa • 0.1 0.1 
a..~-. .... .... O.l O.J 
a..- ..., u• 0.6S 
CGppw.llllciPd ...... u• U5 
Lad ..... o.olS• O.OIJ7S ............... .... o.ou• . ., 
Mcn:urJ ..... o.mz ... ....,, ..... ..... .... .,_ 
Nictd .. 0.1 0.1 
Nlcbl.llllaed .... 0.1 cu 
Sclclllum .. ,. o.os 0.05 
Scle--. filfcrc4 ...., o.as o.os 
SiMt ...,. - o.os 
Silwr, lhcrc4 ..., - o.os 
'11111116.- ..... o.cm -............... ...... .... -
Ziac :!! - s.o 

I7J.e 811sM - .i.O 

Table 1-S: Metals Rcsulls or 
Historical Orouodwater Sa•plia& Evcots 

NL!faracorp Superfllod Site 

MW-IOIS 
SEPI'EMBER APRIL JULY OCI'OBER 

19!11 ''* 1994 1994 
<IUDO O.OIJ7 (I) <0.006 O.OIC~ I) 

<O.G06 <0.006 <0006 
0.1()1)(1) 0.017 0.02..'i 0091(1) 

<0.010 <0.010 <0.010 
<O.OOS <0.004 <0.004 <0.004 

<0.004 <0.004 <0.004 
0.47S (l) 0.180(3) 0.22.4i(1) 0.961(1) . 0.144(1) 0.123(1) 0.368(1) 

0.082 0.00 l.lS(l) 0.118(1) 
<0.010 <0.010 <0.010 

0.()1)2 0.019 0.140 O.llJI 
<OJRS <O.OlS <O.OlS 

Url(l) 0.312(1) D.l4ll(l) 1.17(1) 
<o.orB <O.CIOJ <0.003 

<O.corl <O.fJOOZ O.OOIS 0.0001 
<0.80111 o.aoos <O.Clm 

0254(3) 0.07S 0.91q1) 0.492(3) 
<0.040 D.08l 0.013 

<O.OOS <O.OOS <O.OOS <ti.CitS 
<O.OOS <O.CIOS <O.CIJS 

<0.010 <0.010 <0.010 <0.010 
<0.010 <0.010 <0.010 

G.07(1) 0.0011(1) 0.011( I) O.OIH( I) 
0.001(1) O.OQS( l) 0.001( I) 

O.S67 0.177 0.376 0.7S9 
O.aM OUI 0.159 

~ 
0 
0 
Q. 

~ 
Dl 

a. 
I n 

:< 
Q. .. 



OJ.. I NO IS 
a.ASSI 

wa...a STANDARDS JULY 
Unit 1-.Jl..\ IIU.Il..\ 1991 Alii....., ... .... - <a. 

MlboeJ,Ikcqd ... CUIOI -
Ancaic: ..., 0.05 o.os <0.001 

Ancaic. lllacd .... o.os ...., 
llaJIUWD IDfil 0.004 - <0.0006 
....,...,lillercd .... 0.004 -
Cadmium .. o.oos O.OOS 0.0028 
Clldalll11111, fillcrcd .... O.OQS cum 
Cllfomium mJII 0.1 0.1 <O.OOZ 
Cllnlmium. filtered ..,. 0.1 0.1 
Copper ...,. 1.3• 0.65 <0.014 
Copper. lil&crcd ..,. u• 0.65 
Lead ...... 0.015• 0.0075 0.0046 
Lead, fallercd ..,. o.oas• o.cms 
Mcrcwy mJII o.ooz o.ooz <O.Cim 
Mctcwy, fillcre4 ....... o.cm o.cm 
Nic:kcl "''Il 0.1 0.1 <O.OU 
Nktcl, fihcrcd mall 0.1 0.1 
SclcaWm mall O.OS o.os <0.001 
Selcalum, fillcrcd mall 0.05 o.os 
Sitvcr mit' - o.os <0.0004 
Silver, fiheml ..,. - o.as 
lbllliNID ...,. 0.001 - <0.001 
'I1IIUiwa. lllleted lllfll o.cm -
lJac ~ - s.o O.OS7 
l7ac. filtcl'cd - ~-0 

Table 1-S; Metals Results of 
Hillorical Grouadwatcr Samplia& Eveats 

NUfaracorp SupcrfiiDd Site 

MW-109 

~BR MARCH SE~MBER APRil. 
199'1 1993 19'J4 

<-n-11 <0.060 <0.050 <0.006 

<0.001 <0.003 <0.010 <0.010 

<0.0006 <0.0(8) <.O.OOS <0.004 

<O.OOS <0.005 <II lll'i <Oil)'i 

<0.011 <O.OJJ <0010 <0.010 

<0.014 <0.014 <O.Ol'i <002'i 

0.019(1) <0.002 <000] <(ICIUJ 

<G.cxm <0.0002 <0.~ <O.tOJl 

<O.OU <0.02..1 IIIIS9 <0 lloMI 

<0.001 <0.001 <.O.OO'i <til liS 

<0.009 <O.OO'J dl.OIO <O.UIO 

<G.Olll <0.002 <U.tr.iel <01ll2 

o.onJ <0.020 <0.020 <0.1120 

-
Jlii.Y tlCTOBER 
.19'.)4 I9'J4 
<0.006 <0.006 

<0010 <011111 

<0.004 <O.Ill-1 

<Oill'i <OIKI~ 

<0.010 <II IIIII 

<IW2S uun 

< ll.llll <O c•n 

<0.10.12 <0tU12 

<1111-111 <01~1 

<lllll'i <liCK" 

<UIIIO <till Ill 

<UOU2 <0.CU2 

<tl (J211 <01120 



IlLINOIS 
a.ASSI 

ua.a SfANDARDS 
Ullit , .... 1u ,....._, 

I MI...., ... ..... -... ......., ....... ... .. -
Ancaic .... 1.01 0.05 

Anealc. •erec~ .... ... us 
llcrJIIium .., O.OIM -
...... llllclti4 ...., O.OIM -
CMnium ... o.ms o.oos 
,....,...,lllacd .... o.oos ... 
Qramium .... 0.1 0.1 
~IUtcnd ...., 0.1 0.1 

eowcr ...,. 1.3· 0.6S 
OIFI* ••• .... u• IW 
Lad .... O.OJS• 0.007S 
Ltld,liflcred ..., o.ou• .• , 
Mcn:ury ..... 0.0111 o.a 
.....,,tlhcrcd ..... ... ... 
Nktd ... 0.1 0.1 
ltill.ltlered .... 0.1 0.1 
SclcaMil ..... 0.05 0.05 
so~--. fill.crc4 .. us 0.85 
Siha mfll - o.os 
..... lillcred .. - o.as 
'IWIMam ...., o.cm -
......... lihacd 111111 Ullll -
Zinc ::: - s.o 

I7J..e. ftlh!ftd - u 

JULY 
l99l 

<a..R 

<0.003 

o.con 

9.0(3 . 
0.006 

<0.014 

0Jil6(3 

<O.CIIIm 

0.47(3 

<O.OCD 

<0.0004 

0.048(1 

28(2 

Table 1-S: Mclals Rcsulas of 
Historical Or011adwacer Sa•plias EvealS 

NUfarecorp Superr.a• Site 

WW-ICMID 
QC FIELD DUPLICATE -- ---

OCTOBI!R MAR OJ SEYTEMDER 
19111 19!rl 1991 

<0811 <8.0110 <O.OSO 

0.023 <0.003 <0.010 

0.00188 <0.0006 <O.OOS 

9.2(3) 1.9(3) 4.42(3 

0.084J 0.029 <0.010 

0.044 <0.014 <O.OZ.~ 

O.IS (3) 0.0018 <0.003 

0.0002 <O.CIIIm <0.0002 

0.64(3) 0.18(3) 0.302(3 

<0.001 <O.OIS <0.~ 

<O.OIJIJ <O.OIJIJ <0.010 

0.051 (I) 0.029( I) O.f)'i (I 

14(2) 7.7(2) 17.9(2 

~ 
0 
0 
G. 
~ 

"' a. 
• n 

:< a. • 



D.J.JNOIS 
C1.ASS I 

wa.a STANDARDS M..Y 
Unil t .... Ju lm.A..\ 1992 

riW._.., ..., ... - <O.CIIIl 
Alllmoar. lllenld ..., .... -
AIICDic ..., o.os o.os <O.WJ 
Artcaic. lhercd ..., 0.05 us 
llaJIIium mJII 0.004 - <0.0006 
......... filtetcd ..., 0.004 -
Cldmlum mJII o.oos O.OOS 0.0011 
Clldalium, filtered mall OJJ05 0.00:5 
Cllromium mJII 0.1 0.1 <O.OOZ 
CbJmlluaa. filtered IDJII 0.1 0.1 
Copper mJII u• 0.6S <0.014 
Capper,lihcrcd mall u• D.6S 
Lad mJII o.oas• 0.007S 0.0042 
Lad, fibcrcd ..., O.OJS• 0.0075 
Men:ufy mJII 0.0112 0.0112 <0.00111 
..._,,IUtcrcd .. o.ooa o.cm 
Nickel mJII 0.1 0.1 <O.Oll 
Nlctel, llllcrcd mill\ O.t 0.1 
SclcaAum mJII o.os o.os <O.OID Set,...., filtered ..., 0.0$ D.05 
SiMI ,. - o.os <O.OOOf 
.... lillered .., - D.05 
1bllllum mill o.ooz - <O.OOZ 
.......... ftbcrcd ....... Cl.OQl -
ZJac 

== 
- s.o 0.00 

I ZIK. fillercd - §.0 

·--..--· 

Table I- 5: Metals Results of 
Historical Grouadwater SampliDI Events 

NL(faracorp Superfu•d Sile 

MW-110 -----
OCOOBER MARa I SEPTF.MBER APRil. JIIIY 

1992 1993 1993 j9'-)4 19'J4 
<0.011 <0.060 <0.050 <0.006 <0.006 

<O.WJ <0.003 <0010 <0.0111 <00111 

<0.0006 <0.0006 <0.005 <O.IXW <111.104 

<O.OOS <0.005 <(Hll'i <OliOS <00ll'i 

<0.01] <O.Oil <0010 <0 IIIII <1111111 

<0.014 <0.014 <0.02'\ <O.Ul'i 0041 

0.011(3 <0.002 <0.003 <O.CIOJ <0001 

<o.oolll <O.Wll <O.tlDl <O.UI02 <II.WJ2 

0.033 <0.02.1 <0.040 <O.OoW <11040 

<0.0113 <O.Oill <CHICK <CI.I.l'i J <II t•l~ 

<CI.OOIJ <0.009 <0010 <0.010 <II 010 

<O.OIR <0.002 <0.050 <ol•a <111.12 

0.078 <0.020 <0020 <0.1120 IIIJ'Jl 

-------
OCTOUHt 

1994 
<0.006 

<01110 

<0.1104 

<UIIll'i 

<111110 

II lltW 

<0.00] 

<011l02 

<OIJ..I'I 

<O.I.I'i 

<011111 

<Ot•J2 

IIU'il 

MW-1111 
QCI·IH D 

UUPIICATI ------ ---

JlllY 
I'J'J.& 

<00116 

<II IIIII 

<tlllJ..I 

<IIIli~ 

<II IIIII 

1111 Ill 

<II llll 

< lllUl2 

<IIIJ..I'I 

<lit••~ 

<011111 

<011112 

IIIIHl 

~ 
0 
0 
Q. 
~ 
IU a 
I 

0 
~ 
a. 
CD 



IUINOIS 
a.ASSI 

NQ..a STANDARDS Jtn.Y 
Unit tiDIJL.\ lm•ll \ 191Jl ,Alii...., ... ... - <Cl.Cm 

~.lllcnld .... ....... -
Ancalc ..,. 0.05 o.os <0.003 
Ancalc.lhcrcd ...... 0.05 8.05 
BcrJWIMD ..., Cl.OIM - <0.0006 
...... ~baed .., ~ -,....... ...,. o..oos o.oos 0.0018 
~ ..... ..., UIIS .... • 
Olnlmi- .... 0.1 0.1 0.003 

a.olal•~~t~c~M ... O.l 0.1 
OJpper ..., 1.3• 0.65 <0.014 

fl1ill*.lll«fd .... u.• U5 
Lad ..., O.OJS• O.G07S 0.018(3 .............. .... .... ,. f.GIPS ....., ..., ClOIU O.GIR <0.0001 .......,. ...... .... ... ... 
tlcbl .... 0.1 0.1 <O.Cill ........... ...... O.t ... 

I Sale.-.. .... 0.05 o.os <0.003 
Stlrllll• lllcrecl .... Ul o.os -- ..... - 0.05 <0.0004 .......... .... - G.8S 
lblllliiMD ....,. O.OO'l - <O.OO'l 
........... ~hued .... G.OIII -
2Jac .... - s.o 0.081 

l7.111e filll!ft.d .... - 1..0 

Table 1-S: Metals Rc:sulls of 
Hillorical Oroaadwatc:r Sa•pliac Eveaas 

NL/farac:orp Supcrfuad Site 

MW-109-92 
OCTOBER MARCH SEPJl~MDER APRIL 

191Jl 1993 1991 1994 
<0.011 <0.0150 <O.OSO <0.006 

<0.003 <0.003 <0.010 <0.010 

<0.0006 <0.0006 <O.OOS <0.004 

<O.OOS <O.OOS <O.OOS <O.WS 

O.CRIU <0.013 <0.010 0.011 

<0.014 <0.014 <0.02.'i <0.025 

0.0188 <0.002 <0.001 <0.003 

<0.0001 <0.0001 <0.WI2 <O.OOUZ 

<O.Cill <0.021 <0.040 <0.040 

<O.OOl <O.OID <O.OOS <O.OOS 

<0.009 <0.009 <0.010 <0.010 

<0.002 <0.002 <00'i0 <0002 

O.OS7 J <0.1120 <0.010 <0.020 

-------
Jlli.Y 

IIJIJ.& 
<0.006 

<0.010 

<O.()(M 

<O.OOS 

<0.010 

<0.02S 

<0.0111 

<0.0002 

<0.040 

<II c•r'i 

<0.010 

<IIC.Il 

<II 0211 

-- -·- ·-- -· 
OCTOUI~R 

1994 
<O.OOb 

<0.010 

<0( .... 

<O.OO'i 

<0.010 

0 IS4 

<O.Cln 

<0.WJ2 

<0.040 

<O.I.I'i 

<0.010 

<IIIKil 

IICIW 

~ 
0 
0 
Q. 

~ 
II 
a. 
I 

n 
:< 
Q. ,. 



ILLINO~ 
a..ASSI .. ~ STANDARm 

~ Unia lnw'l.\ IIUI'Ll 

~ • ... -
AlllllaoiiJ, IUicRid ...., .... -
Ancaic .... 0.05 o.os 
Ancaic, filacrcd ..., 0.05 0.85 
llaJiiUIIl ...... O.OIM -
..,.. .. Cillacd .... O.CIM -
cadmiuat .. G.OOS o.oos Cldall•. filtered ..., OJI05 cum 
OromiUIIl IIIJII 0.1 0.1 
a.aat-. lllcrcd .., 0.1 0.1 
OJppcr ..,. 1.1• 0.6S 
Qlppef.llactcd ...,. u• 0.6S 
Lad ...,. o.oas• 0.007S 

Leal. '*"eel .., o.oas• O.CI01S ....., ....... o.cm o.cm ....., ..... ..., .... ... 
Nktcl ..., 0.1 0.1 ..... ~ ..., O.t 0.1 
ScleoiwD ...... 0.05 o.os 
Slltal',., fill&rtd ..., o.os o.os 
Siver .. - o.os 
SIMr,lltcred ...,. - o.os 
lblllliuat IIIJII O.OIIl -
11ulllwa, Dcrcd ..., IU8I -
lJac m.., - s.o 

I7Jnc. filaered .... , - J.O 

Taltlc 1-S: Metals Results u( 

llillorical Orouadwaler Sampli•l Eveoas 
NUfaracorp Supertuod Site 

MW-111-92 
~!~~p ~!~J~~1T 

JULY OCTOBER MARCil SEPTEM8ER AI'IUI. 
1992 1992 199J j_91J\ JW4 

<0.001 <0.011 <0.060 <O.OSO <0.006 

O.OIM <8.001 <O.cxn <0.010 <UOJO 

<0.0006 <0.0006 <0.()()()6 <0.00'\ <11.1)(~ 

O.COM <O.OOS <0.00'\ <0.00'\ <0.00'\ . 
<O.Wl O.O:l1 u <0013 <0.010 <11010 

<0.014 <0.014 <0.014 <O.Ol.'i <0.02'\ 

0.0094(2 0.0072 <0.002 <0.001 <0.001 

<0.01112 <O.CIIIR <0.0002 <0.0002 <0.0002 

<G.CIZ3 <G.O'D <0.02.1 <0.040 <0.040 

<O.cm <O.cm <0.003 <0.00'\ <O.OO.'i 

<O.OOOf <8.009 <0.009 <0.010 <0.010 

<O.OIIl <O.cm <0.002 <0.0')0 <0002 

O.OS9 0.068 <0.020 <0.020 <O.Ultl 

OCIUUEI< 
1994 

<0.006 

<litHO 

<0.11~ 

<(I.CJI'\ 

<111110 

<O.IJ2'i 

<11111.11 

<(I.CJ(Ul 

<OCNO 

<0.00'\ 

<OIHO 

<IIIIJ2 

<U.UZO 

~ 
0 
0 
Q. 
~ 
AI 

a. 
I 

0 



IUJNOB 
a.ASSI 

MO.a STANDARDS IDLY 
llail lm.Jl..\ lm.Jl..\ 1991 

1M'..., .. ... - <ClCICil .......... ..., ... -
AncS • o.os o.os 0.0046 
AneiiiiJ. ....... ...... o.os us 
BerJIIuiD .. Q.CIM - <0.(0)6 ...,.......ICI"Cd ..... O.oot -
c.bl ... • 0.005 o.oos <0.0003 

Oldall-~ 
...., OJI05 ... 

Cllnlmlulll .. 0.1 0.1 <O.OOZ 

~·~ .. 0.1 0.1 
Copper ..... u• o.6S <0.014 
QJpplf, Gllepd ..... u• us 
Lad ..... O.OIS• o.cms o.cm 
lad,lillerccl ...., 0.015• e. ems 
Mcn:urJ ..... o.ooz o.ooz <0.0002 

Ncn:urJ, lillefM .... OJI01 O.CICil 
tticl ..... 0.1 0.1 <O.Cill 
Nktel,lkcnd ..... 0.1 1.1 
Sclcn6um ...,. o.os o.os <0.003 

Sr:lc ....... fti~Gd .... o.os U5 
Slwcr ..... - o.os <0.0004 
su.r. filaered ..... - us 
1li8IIMD mt1 o.ooz - <0.002 

'J'biiiUQ, lihcrc4 ..... o.ao& -
lJac ~ - s.o 0.00 
17- 811err.d - .i.O 

Table 1-S: Mclals Rcsulls or 
Hillorical Or0t1adwa1cr Sa•pliac Evcals 

NlJTaracorp Supcrfuad Silc 

MW-111-92 
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Table 1-5: Metals Results of 
Historical Groundwater Sampling Events 

NUTaracorp Superfund Site 

U -Tile mmpound wu aaalyl.cd tor but wu not deacacd. 11ac usocialed numerical value is auribuled to rontaminalion 
aad is c:oaaidercd 10 be 1M •• qualilldoa llatil. 

J - ne usociated aumerkal value il aa eatimaaed quanlity. 

• - Ac&ioa Level tbaltrigen treatmeDI. 

(I)- Sample mnc:ealnlioa is aiMwc tbc MCL. 

(2)- Sample mnceaualioa is above tlae IWnois Orouodwaaer QaliiJStandard for a Class I Potable Resource. 

(3) - Sample Conceauation is above botb tbe MCL and abe llliaoil Clus I Orouodwater Quality Standard 
llliaok Claa I Oroudwater QuUay Slalldard. 
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wa.. STANDARDS JULY 
~ Unil lnw\.\ I awL\ 191Jl 
AaliiMaJ ..., ... - <G.OIIl 
AlllialoaJ,IIICNd ... ... -
AncDic .. 0.05 o.os 0.0012 
Ancllie, ~~~~ ..... o.os 04'5 
aa,wum .. o.ooc - <0.0006 
..,... ... Jillcmt ..., OJJ04 -
c.dmium .. 0.005 0.005 <0.(01] 
CNai-. filtered ..... 0.005 OJm -
Cbrunium ..... 0.1 0.1 <0.002 
~IIICJCd .... 0.1 0.1 
CqJpet 111111 J.]• 0.65 <0.014 
Copper. llt«od .... u• G.6S 
Lad ...,. O.OIS• 0.0015 <0.002 
Ltld ........ .... O.DlS• ..,, 
.....;;.~ 

..... o.a O.GOl <O.OOOl .... ...... o..cm 
Jttid ..... 0.1 0.1 <0.013 
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Selc.._ lltfll 0.05 0.05 <O.cm •.. , ......... ..,. .. .. 
Sliver ...,. - 0.05 <O.OOIN .......... ..... - .., 
'lbllll~ .. ,.. 0.002 - <0.002 

........... "'""" ..., ... -
ZJDc :!: - s.o <0.020 
17~ fibft.d - 1.8 

Table I-S: Metals Results or 
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